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INDEPENDENT TELEPHONE UNION. 


It is interesting and encouraging to note that the independent tele- 
phone companies in Ohio have again drawn together and reconsti- 
Details of their conven- 
One of the most 


tuted on an active basis their association. 
tion last week are given elsewhere in this issue. 
striking things about the convention was its evident friendliness to- 
ward co-operation, and in this respect the paper presenting a plan of 
consolidation is worthy of note. It stands to reason that local tele- 
phone service to-day, standing by itself, is not of much account, par- 
ticularly in regions with scattered population; but while recognizing 
this truth, the local independent companies have often been very slow 
to give up their isolation and freedom. It is true that great groups 
have already been formed, but the subject remains a very live and 


pressing one. 


At the Cincinnati meeting last week a plan was proposed for or- 
The plan 
The group organization, or basic 


ganizing all toll lines and exchange operating companies. 
is, to say the least, bold and novel. 
unit, would accept only such members as are not engaged in any 
contract which would be denied them as members. Members would 
be required to bind themselves to neither sell to nor enter into any 
contract with any telephone person, other than a member of the 
organization. The compulsory power of the organization should 
be in a body of delegates, sitting in a lower and an upper council. 
Each company should be represented by a delegate, sitting in both 
councils. In the upper council he should have a single vote, while 
in the lower council his vote should be in proportion to the assessed 
value of the property belonging to the company which he represents. 
This body should levy necessary taxes, the limit being fixed. The 
This body should 


No money should 


tax levy would originate in the upper council. 
elect a president to administer affairs in vacation. 
be paid out except by vote of the council. A referee should be elected, 
who would settle all controversies between members. All district 
organizations should be members of the central organization. Its 
powers should be vested in a body of delegates, one from each dis- 
trict. Sitting in the higher council he should have a single vote, 
while in the lower council he should have a vote equal to the entire 
vote in the lower council of his district organization. This body 
should levy necessary taxes, a limit being fixed. No money should 
A president and vice- 
A referee should be 


be disbursed except by vote of the council. 
president should be elected by the council. 
elected who would settle all controversies that might arise between 
district organizations, or between members of different district or- 
ganizations. The president should appoint with the consent of the 
upper council an advisory board, consisting of a director of board 
of trade, director of patents, director of tolls and such others as might 
from time to time be advisable. The director of the board of trade 
should arrange a place for the sale of stock and bonds of member 
companies. The director of patents should look after patents, to 
see that members are not taking liability in infringements, and also 
to buy any new patents of advantage. The director of tolls should 
establish a clearance house to adjust tolls on messages passing from 
one district to another. This organization should furnish at a small 
profit to each member metal plates bearing the copyrighted trade-mark 


and the words which he would be required to place on each telephone. 
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This was received with favor, and may prove a foundation for 
It is a federal scheme following American political lines, 
The question arises as to how far it 


alliance. 
but none the worse for that. 
can be applied to the management of a business or an industry. A 
simpler way out, apparently, would be the good—or bad—old plan of 
regular business consolidation; but this is just what so many of the 


local independent companies want to avoid. 





RECOGNITIONS AND REWARDS. 

The recent foundation of the Edison Medal in the American Insti- 
tute of Electrical Engineers has called attention to the limitations 
which exist in this country to the recognition and reward of dis- 
tinguished merit. It is true that the universities and colleges can 
and do confer honorary degrees upon prominent men from year 
to year, but aside from that we seem to be lacking in this democracy 
in power to do that which in Europe, as well in France as in the 
countries where royalty exists, is done by the head of the nation. 
We have no Legion of Honor, for example; nor have we a Victorian 
Order. It interested and pleased a great many of us to note the 
other day that in connection with the high-speed Zossen work the 
Emperor William has just decorated Mr. Rathenau and some of the 
engineers associated with those brilliant experiments. It has also 
gratified many of us to note that the King of Italy has ordered to 
be put upon the new postage stamps of that country the heads of 


Volta and Marconi. 





In this country, however, we seem to be reduced to the necessity 
of founding medals in honor of men while they are still alive, and 
this may explain a practice which in some respects is not without 
its dangers and disadvantages. The medals which have been 
founded to assist in perpetuating the names of John Fritz and 
Thomas A. Edison, as well as to recognize public service and to 
stimulate ambitious youth, seem to us admirable illustrations of the 
manner in which the citizens of a republic can assume the functions 
of royalty. But it is obvious that the practice should not be and 
could not be carried very far. Yet failing its extension, we venture 
to suggest the idea, and feel that we are not undemocratic in doing 
so, that it would be well if some means existed of expressing to a 
great man in some tangible lasting form other than a brick house 
or a loving cup the esteem in which his fellow-countrymen held him 
and his services. 


eS 


ELECTRIC HOISTING AT FULL ARMATURE EFFICIENCY. 

Our Digest columns this week describe a rather ingenious coupling 
of two motors by which a wide speed variation is capable of being 
obtained without more than a single line voltage, and without re- 
sorting to rheostatic control in the armature circuit. It is well known 
that the shunt direct-current motor operates very satisfactorily at 
constant speed with varying torque. When, however, as in electric 
hoisting, constant torque has to be provided at variable speed, with 
frequent stopping and starting, the shunt motor is quite unsuitable, 
and even the series motor suffers both in range and in efficiency. 
In the Ward Leonard method the ideal control is obtained at the 


expense of a triple machine. 





In the case described, two shunt motors have their armatures 
clutched together so as to rotate as one shaft. One of the motors 
The other has its field frame 


The hoisting pulley is attached 


has the usual stationary field frame. 


mounted so as to be free to rotate. 


to the latter element. The two armatures are kept constantly running 


during operations, and when the two fields are equally excited, the 
By varying the shunt field 


movable field magnet remains stationary. 
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excitations, however, under the control of a single rheostat, the 
hoisting pulley can be driven at any velocity from half armature speed 
forward to half armature speed backward, with no sacrifice of arma- 
ture efficiency, and with only the increased losses due to a doubled 
plant and doubled frictions. 





Such a combination would be likely to lend itself to small elevator 
work, since the mechanical and electrical connections would be of 
the simplest character. Moreover, a single armature and commutator 
of doubled length might be employed, running through two field 
systems side by side, one fixed and the other movable. This would 
form a motor with two fields and one armature, and a motor in 
which there would be one stator and two rotors. The usual starting 
devices of a shunt motor would have to be provided, together with 
a field rheostat with the arm connected to line and the two ends of 
the rheostat connected to the two field windings respectively. Hence, 
when the arm stood midway, both fields would be equally excited, 
but moving the arm in either direction, took resistance out of one 
field circuit, and added it to the other. By placing the motor in the 
cellar and the differential field rheostat on the elevator car, the speed 
of hoisting or lowering should be capable of prompt and close regu- 
lation, without, appreciably, affecting the speed of the armature in 
space. The weakest point of the arrangement is, of course, the 
duplication of the motor parts, the reduction of output per pound 
of weight and the increased frictional losses when the relatively mas- 
sive field frame has to rotate. 





THE ENERGY OF RADIUM EMANATION. 


In a paper presented by Messrs. Rutherford and Barnes at the last 
meeting of the American Physical Society, as abstracted in the last 
number of the Physical Review, some very interesting data are 
given concerning the emanations of radium. It seems that radium 
and its active salts throw off minute material particles perpetually 
with enormous velocities. At the same time, a gaseous emanation 
is released, which is supposed to consist of the deémanated molecules, 
or the molecules from which the particles have been projected. The 
deémanated molecules in the gaseous emanation undergo a change 
in the course of a few minutes or hours, and release energy in the 
process. The change results in a material denominated “emanation 
X.” This emanation X undergoes three more changes in succession, 
each lasting minutes or hours, each change being ac-rmplished by 


a further disengagement of radiant energy or heat. 





The entire process suggests that the radium atom is unstable, and 
that, at certain periods of its internal activities, it breaks up or dis- 
rupts. As in South American republics, revolutionary movements 
repeat themselves at regular intervals, and at the crisis the entire 
structure of an atom undergoes reorganization. This reorganization 
does not occur at a single transition, but continues through several 
successive stages, each change reducing the internal energy of the 
atom, and releasing the superabundant energy which is radiated 
off. How much internal energy is left in the atom when it resumes 
business on the lowest plane is not known; but the amount of energy 
apparently given off in the degradation is stupendous to our minds. 
The paper states that, from the author’s results, one gramme of the 
radium emanation yields in all stages between two millions and 
twenty millions of greater calories. We are accustomed to regard 
the energy of coal, released in combustion, as being relatively large. 
But coal is reduced to mere ashes by comparison with radium emana- 
tion, on the above figures. One gramme of coal liberates in com- 
bustion about eight greater calories, gr something like a million 


times less than radium emanation. 
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To put the results another way, a chunk of coal releases, during 
combustion, enough energy to lift itself about two thousand miles, 
or say from New York to Panama, vertically upwards against con- 
stant sea-level gravitation. A chunk of hydrogen, our most ener- 
getic combustible, releases in combustion an amount of energy capable 
of lifting itself about four times as far, or to a vertical distance 
(against sea-level gravitation) roughly equal to the distance from 
New York to Manila. But a chink of radium emanation, according 
to the figures given in the paper, yields without any combustion an 
amount of energy in the process of its evolution that would lift it 
against sea-level gravitation not only to the sun, but to the orbit 
of the planet Neptune, the outside fence post of the solar system, and 
which is about thirty times further from the sun than the earth is. 





' Assuming that this is all true, the question suggests itself as to 
whether the radium atom is a favored atom in its initial energy stock ; 
or, whether other more placid atoms, such as zinc and lead, contain 
unsuspectedly similar stores of internal energy. In other words, is 
it just the instability of the radium atom that happens to reveal to 
us this enormous stock of energy, that would otherwise be beyond 
our present power to discover, and which other kinds of atoms 
possess it in a similar degree, or is radium the only atom that is so 
rich and bursts with its own richness? This question awaits reply. 
There is no answer yet at hand. 





It is manifest that if a pound of radium emanation starts off natur- 
ally with some dozens of megawatts of heat power, and if other sub- 
stances possess like stocks of power awaiting liberation, it would only 
require the discovery of some means of effecting atomic instability 
in cheaper forms of matter to obtain heat supply on our planet long 
after coal may have become exhausted. 


——_______¢ 


THE FIELD FOR THE ELECTRIC LOCOMOTIVE. 


It is always a pleasant and a profitable thing to hear from those 
who have been long conversant with electrical work in its most 
practical form, and we are glad, therefore, to present Mr. H. Ward 
Leonard’s discussion of the electric locomotive question. The ques- 
tions he raises are not those usually considered in electric traction 
for the reason that as a rule the tendency in electric railway practice 
has been toward the rapid dispatch of single cars for fast passenger 
traffic. As we have more than once noted, this procedure while 
very valuable within bounds encounters certain other limitations 
that cannot well be escaped. It is well suited to suburban and inter- 
urban work, provided that the traffic does not pass a certain critical 
density and provided that extreme speeds are not attempted. In the 
former case every large road has been driven to the operation of 
trains, perhaps with multiple-unit control to secure acceleration ; 
but still, as trains, which can be run at almost the same working 
headway as single cars and with much greater carrying capacity. In 
the latter case the operation of single cars has been definitely proved 
to be vastly uneconomical of power, by the Zossen tests and by 
many others. In freight haulage single motor cars are out of the 
question in work on a commercial scale; and success, as Mr. Leonard 
clearly shows, hinges on the use of very powerful locomotives 
hauling as large trains as the grades and the adhesion permit. Speed 
is a secondary consideration and the whole question is one of cutting 
down labor and economizing in the dead weights. The longer the 
train unit under these circumstances, the better will be the economic 
result. 





It is certainly a very striking difference between American and 
English practice that the train loads for freight in the former should 
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be seven times as great as in the latter, while the discrepancy in costs 
is nearly four to one in favor of the American roads in spite of higher 
wages. Of course, part of the difference in train weights must be 
ascribed to the different lengths of haul, and in general to the mag- 
nificent distances which characterize American railroading; but the 
effect on relative costs is none the less striking. A glance at Mr. 
Leonard’s table shows, however, that the weight of the average 
American freight train has steadily increased, as indeed the known 
increase in the capacity of the locomotives would of itself show. 
That the electric locomotive with all its weight active in adhesion can 
outhaul a steam locomotive is obvious, and we now know well that 
electric locomotives can be made of very great hauling capacity. 
But their use has, up to the present time, been practically barred out 
by the difficulty of delivering adequate power to them at the voltage 


hitherto usual. The key to success is obviously the use of a high-_ 


voltage working conductor, from which power can be more easily 
drawn, and this in turn is obviously a case for the use of alternating 
currents. At the present time the boom in alternating-current rail- 
way motors is on, and the old prejudice is for the most part broken 
down, so that the system can at least be assured of a fair trial. 
Whether the new commutating alternating-current motors can be 
made to give good results on very large units such as would be 
necessary in building freight locomotives of great hauling capacity is 
an undetermined question. A desperate effort will assuredly be 
made to fit them for this and every other kind of service, and the re- 
sults must be awaited before trying to pass judgment. 


But in any event the plan proposed by Mr. Leonard more than a 
decade since, and later elaborated by Huber abroad, certainly offers 
an entirely practicable means of providing locomotives of any desired 
power operating on a very simple system of working conductors and 
possessing in the fullest degree the capacity for easy and perfect reg- 
ulation now enjoyed by direct-current locomotives. The plan unde- 
niably involves some complication in the equipment of the locomo- 
tive, but nothing of a forbidding character; and a locomotive thus 
equipped has the valuable property of being able to run on almost 
any sort of distributing system that would be used for any kind 
of railroading. If it should prove of large capacity the composite 
locomotive could be run perfectly well from the working conductors 
which served to feed alternating-current locomotives for local service, 
or could at termini work admirably upon a third rail system if such 
a thing survives the irruption of alternating currents. It is a system, 
too, which can very easily be tried on a railroad for the most part 
equipped with steam locomotives, and certainly it possesses a flexi- 
bility which goes far in making up for its complication. As we re- 
marked in commenting on the paper by Huber published some time 
since, we should very much like to see the trial made on a com- 
mercial scale, and given a full and complete test. The complete 
success of this or any other form of electric locomotive utilizing 
alternating current in the working conductors, would result in open- 
ing the field of general railway traction at once, and the duel between 
steam and electricity could then be fought out on its merits. Steam 
locomotives have now worked up to about the limit of size that can 
be practically used for railway roadbeds, bridges and tunnels as at 
present arranged, and the double-header is, as Mr. Leonard remarks, 
not a very good way out of the difficulty. The time is soon coming 
when electric freight and haulage must be tried to settle the question 
of its usefulness, and without disparaging the steam locomotive in 
the least, we feel that it will have a desperate battle to hold its 
supremacy. The present attitude of the managements of main steam 
railroad lines toward the adoption of electricity is far more encour- 
aging and determining than electrical engineers have thus far allowed 
themselves to believe. 


ae ag ea 
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Important Developments in European Electrical 
Industries. 





It would appear from recent statements by the Frankfiirter Zeitung 
that the Allegemeine Elektricitats Gesellschaft has bought an interest 
in Brown, Boveri & Co. It is understood that there was paid for 
4,500,000 marks of shares of the Brown, Boveri Co., 3,500,000 marks 
in “A. E. G.” shares, representing at the present quotation of about 
210 per cent., a cash valuation of the investment of $1,765,000. These 
are not treasury shares, however, and no corporate action was taken 
in this connection; but it is simply a deal with the previous owners 
of the shares, the right being reserved to the other shareholders to 
participate in the deal in proportion to their holdings. The new 
“A. E. G.” shares will consequently not become the property of the 
Brown, Boveri & Co., but on the other hand the “A. E. G.” will ac- 
quire 4,500,000 marks of Brown, Boveri shares. The action was 
probably prompted by the desire of the “A. E. G.”, which now under- 
takes the manufacture of turbines, to co-operate with Brown, Boveri 
& Co., who have been successfully engaged in this field for some time. 
As is well known, Brown, Boveri & Co. are constructing turbines 
after the Parsons system, while, in addition to its Riedler-Stumpf 
system, the “A. E. G.” recently entered into an arrangement in 
America with the General Electric Company with regard to the man- 
ufacture of Curtis turbines. 

The share capital of the Swiss firm of Brown, Boveri, of Baden, 
amounts to 12,500,000 francs, on which there was distributed in the 
last three years dividends of 7, 5 and 10 per cent., respectively. For 
the current fiscal year the prospects of the company are particularly 
promising, particularly on account of the large new business of the 
company in turbine construction. 

Indirectly, the “A. E. G.” acquires through this exchange of 
shares an interest in the Brown, Boveri Co. in Mannheim and the 
“Motor” Company for applied electricity in Baden, the “securities 
owned” (8,040,000 francs) of the Baden Brown, Boveri Co., being 
largely composed of these shares. 

The increase of capital contemplated by the “A. E. G.” will now 
have to be raised by a further 3,500,000 marks above the originally 
proposed 22,500,000 marks, so that the total share capital will in the 
future amount to 86,000,000 marks. This would apparently include 
the new capitalization due to the amalgamation of the Curtis steam 
turbine patents and the Riedler-Stumpf patents in the United Steam 
Turbine Company, of Berlin, for the use of these inventions in Ger- 
many, Austria-Hungary, Russia, Holland, Belgium, Sweden, Nor- 
way, Denmark, Switzerland and the Balkan States. This company, 
which, it seems, has been jointly formed by the American and Ger- 
man interests, has a capital stock of $750,000, while a separate com- 
pany for the actual manufacture of the turbines, which will be under- 
taken in the workshpos of the Union Electricity Company, is on the 
point of being constituted with a capital of $1,250,000. Another com- 
pany for Italy is also to be established to work in conjunction with 
the Mediterranean Thomson-Houston Company. 





Single-phase Third-rail Roads for Indiana. 





One of the most interesting and important signs of the times is to 
be noted in the contracts just awarded in Indiana for single-phase, 
third-rail roads. The first contract is for the equipment of the Fort 
Wayne, Decatur & Springfield road, extending from Fort Wayne, 
Ind., to Springfield, Ohio. On this road the Westinghouse single- 
phase motor equipment, with induction control, has been adopted, 
as it was not necessary to use existing direct-current trolley lines in 
any of the cities which are entered. The Indianapolis & Cincinnati 
Traction Company, which is constructing a high-speed line between 
Indianapolis and Connersville, Ind., has given out a contract for the 
equipment of 53 miles of road with the Westinghouse single-phase, 
alternating-current railway system. This is to be a high-speed line, 
largely on private right of way, going ultimately to Hamilton, Ohio, 
and thus making it possible to give high-speed electric service between 
Indianapolis and Cincinnati. The third-rail system had been prac- 
tically decided upon before the advent of the single-phase system. 
The opportunities for saving in first cost and operation by the single- 
phase induced President C. L. Henry and Sargent & Lundy, con- 
sulting engineers for the work, to reconsider their plans for a direct- 
current third-rail road with rotary converter sub-stations and to 
adopt the single-phase. Two 500-kw, three-phase, 25-cycle, 2,300-volt 


generators were contracted for some time ago, to be used in connec- 
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tion with the third-rail direct-current system, with polyphase distri- 
bution. The power station equipment, as regards generating ma- 
chinery, will remain unchanged. The step-up transformers, which 
will raise the voltage to 16,500 for transmission, will be connected on 
the Scott system, so as to give two-phase current on the high-tension 
line. There will be six static transformer sub-stations, one-half of 
which will be connected on one phase, and the other half on the other 
phase. The transformers in these sub-stations will give 3,300 volts 
on their secondary terminals, which will be the trolley line voltage. 
This voltage will be reduced by a transformer on each car. 

In view of the fact that all cars must operate over the 500-volt 
direct-current city lines in Indianapolis, rheostatic control will be 
used instead of the induction control, which would be used were it 
not necessary to operate over direct-current trolley lines. Both 
methods of control might be used on a car, but the weight and com- 
plication of having two methods on a car are thought to offset the 
small economy gained by the induction control on the alternating- 
current portions of the line. One of the chief advantages of the 
induction control is its economy in starting a car. On the interurban 
portion of the line, however, the stops will be few, and hence, if 
induction control were usgd it would have to be put on simply to 
gain economy in a comparatively small number of stops. The first 
contract calls for ten cars, each equipped with four 75-hp motors, 
with gearing which will give a maximum speed on a level of 42 miles 
per hour. These cars are intended for local service. 

The sub-stations will be approximately 10 miles apart. The trolley 
wire will be No. 000 copper. There will be no feeders supplementary 
to the trolley wire. The sub-station transformers will supply 3,300 
volts direct to the trolley line. 

The consulting engineers estimate that in the equipment of the 
entire ultimate road of 93 miles from Indianapolis to Hamilton a 
saving over the former direct-current plans of $500,000 will be 
effected in first cost. The adoption of this new system involves also 
little apparatus which would have to be discarded in case the single- 
phase alternating-current system did not prove to be a success. The 
generators at the power station, the transmission lines and the motor 
equipments would all serve equally as well on a 500-volt direct-cur- 
rent system, with high-tension transmission, and to change to such a 
system with rotary converter sub-stations would necessitate only 
additional direct-current feeder copper and the installation: of rotary 
converters and step-down transformers at the sub-stations. 





Merger of Chicago Electrical Association and Western 
Society of Engineers. 





On the evening of February 19 forty-one members of the Chicago 
Electrical Association dined at the Albion Café, it having been 
previously announced that the question of merging the Chicago Elec- 
trical Association into the Western Society of Engineers would be 
fully discussed and voted upon at that meeting. The Western So- 
ciety of Engineers is an organization maintaining permanent head- 
quarters in the shape of library, reading-rooms and meeting-room, 
with secretary’s office in Chicago. It is composed of all classes of 
engineers, being in the nature of a general engineering society, with 
a membership on January 1, 1904, of about 700. According to the 
plan proposed and agreed upon, members of the Chicago Electrical 
Association will be admitted to the Western Society of Engineers 
without the payment of initiation fees. Members of the Chicago 
Electrical Association will constitute the electrical section of the 
Western Society of Engineers. The president of the Chicago Elec- 
trical Association will become a vice-president of the Western So- 
ciety of Engineers and will be chairman of the electrical section. 
The work of the electrical section will be conducted as the associa- 
tion work has been heretofore.. The advantages of the plan are that 
there are a number of men who would be desirable members for 
both associations, but who would not care to take the burden of 
joining two. different organizations. The electrical association here- 
tofore rented the use of the meeting-room of the Western Society of 
Engineers. It will now have a home of its own and will secure the 
benefit of the publication of its proceedings in the Journal of the 
Western Society of Engineers, and also the advantages of the library, 
reading-room and permanent secretary’s office maintained by the 
Western Society. At the dinner some regret was expressed at the 
giving up of the name of the Chicago Electrical Association, which 
has become so well known, but it was the general sentiment that the 
advantages to-be gained by consolidation would more than offset 
some of the disadvantages. 
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The Seattle Municipal Light and Power Plant. 





By R. E. HEIne. 

HE city of Seattle (population 140,000) is at present planning 
and erecting an electric power plant and transmission sys- 
tem for the purpose of supplying the city with electric light 

and power. The electric current generated is to be used, first, for 
street lighting, operating series incandescent and arc lamps, and 
later on for the operation of alternating-current motors and ordi- 
nary incandescent lights. No direct-current distribution is being 
planned for at present. The system at present includes a generating 
station near Cedar Lake, about 40 miles southeasterly from Seattle, 
two three-phase transmission lines and a distributing station at 
Seattle. 

Power will be generated at 2,300 volts, 60 cycles, three-phase. This 
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source of Seattle’s water supply, which is carried to the city partly 
by the Cedar River and partly by a 48-in. wooden stave pipe. The 
idea of locating a municipal power station at this lake originated 
with the present city engineer, Mr. R. H. Thomson. The city owns 
the river for water supply and a greater part of the pipe line, which 
the transmission line will follow for 28 miles. 


About one-half mile below the lake a substantial timber dam has 
been constructed, and from this a 49-in. wooden stave pipe joined 
further on to a steel pipe carries the water to a point three and 
one-half miles below to the site of the present power house. The 
gross head of water is 610 ft., and the effective head at the turbines 
is 560 ft. The wooden stave pipe is of fir, 15% in. thick and has a 
total length of 15,729 ft. The riveted steel pipe is 48 in. in diameter, 
the plates are 3/16 in. thick at the upper end and 9/16 in. thick at 
the power house. The stave pipe is being made at the city’s saw mill 
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Fic. 1.—Grounp PLAN oF SEATTLE GENERATOR STATION AND MAIN BUILDINGS. 


will be stepped up to 44,000 volts and transmitted to Seattle over two 
three-phase lines. At Seattle the current will be stepped down to 
2,200 volts and changed to two-phase. 

At the present time the lights and motors in Seattle are operated 
by two companies, both using a 60-cycle, two-phase system; further- 
more, all of the load for the first few years will consist of arc and 
incandescent lights only. Hence, it was decided to adopt the rather 
high frequency of 60 cycles per second, and permit a switching of 
the load from one station to another in case of accident. The dis- 
tributing station in Seattle will be provided with synchronizing 
devices, which allow for the supplying of power for the principal 
circuits during a shut-down of any one plant through accident or 
otherwise. 

The source of water supply, Cedar Lake, is a clear body of water 
about three and one-half square miles in area situated in the lower 
Cascade Mountains, 1,535 ft. above sea level. The lake is also the 


at Cedar Lake and the steel pipe was furnished by the T. A. Gillespie 
Company, of Pittsburg. 

The total available amount of power is 30,000 hp, but at present 
but 5,000 hp will be developed. In order to utilize the total power 
additional storage reservoirs are required. 

Two Pelton water wheels, of the two-wheel type, will furnish 
power to the generators. The wheels are direct-connected to the 
generators, and operate at 400 r.p.m. They are capable of develop- 
ing 50 per cent. overload and are guaranteed to operate at a min- 
imum efficiency of 80 per cent. at full load. A Lombard governor 
controls each wheel. Two 125-hp wheels, running at 525 r.p.m., fur- 
nish power for the exciters, and are controlled by one Lombard 
governor. 

The generators are standard machines of the Bullock Electric 
Company, of 1,200 kw output, 2,300 volts, 60 cycles, three-phase, of 
the revolving field type. The guaranteed efficiency of the gener- 
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ators is 95 per cent. at full load and the regulation is 8 per cent. on 
non-inductive load, 16 per cent. for a power factor of .g and 20 per 
cent. for a power factor of .9, speed and excitation remaining con- 
stant. Two generators will be installed at present, but the plant is 
so arranged that additions may be made without interrupting the 
service. 

The exciters are in duplicate, and of 75-kw capacity, 125 volts, 
compound-wound. Either exciter is capable of furnishing current 
for both generators for the lights in the station and for operating 
the motors in the station. This arrangement keeps one exciter in 
reserve for emergency service. Fig. 1 shows a ground plan of the 
station and the surrounding buildings and Fig. 2 gives sectional ele- 
vations of the same. 

The switchboard at the generating station is placed on an elevated 
platform at one end of the present building, overlooking the ma- 
chines. When the entire plant will have been erected it will occupy 
a central position. The board is made of Vermont marble, and is 
but 8 ft. long and 90 in. high, containing but four panels, two for 
the generators and two for the exciters. There are no alternating- 
current bus-bars and consequently there is no need for any trans- 
former panels. A space of 4 ft. is left between the wall and the board, 
and all instrument and pilot wires pass down the back of the board, 
underneath the floor and through a wall to an annex 12 ft. x 20 ft. 
Here are kept all the switchboard transformers, shunts, exciter and 
generator rheostats and the electrically-operated oil switches. 

The exciter rheostats are controlled by means of a chain and 
sprocket wheel from the panel, and the generator rheostats from 
pedestals with hand wheels in front of the panel. This gives an 
arrangement absolutely clearing the board of all dangerous voltages, 
and at the same time minimizing the amount of wiring to the panels. 











aialalet 
“EEO 


Lp RES Tie ME RESERV 
44,000 Volt Oil Switches 
and Lightning Arrester 








ELECTRICAL WORLD ano ENGINEER. 








ouse 





Vor. XLIII, No. 9. 


The transformer house is of stone, 70 ft. long and 12 ft.. wide on 
the inside. It is divided into three fire-proof compartments, each 
containing one bank of three transformers, which are all placed in 
a single row. A path 4 ft. wide is left the entire length of the house 
for the attendant; the oil and water taps, oil gauge and water over- 
flow and thermometer are placed along one side of this path, so that 
observations can readily be made. A concrete pit runs the entire 
length of the. building below the transformers, and in this are car- 
ried the oil and water pipes. A large tile opens from this pit below 
each transformer to drain burning oil in case of fire. 

The high-tension leads leave the building through large tiles and 
are supplied with glass tubes supported by the wire. The glass 
tubes extend several inches beyond each end of the tiles. There are 
no high-tension switches in the transformer house. A pilot switch, 
however, is provided for each bank, so that in case of fire or acci- 
dent the bank may instantly be cleared on both the high and low- 
tension side. The electrically-operated switches adapt themselves to 
this arrangement without adding any complications. Each trans- 
former is mounted on a car resting on a truck by which it can be 
run into the shop for repairs. 

At the same time that it is ideal to have all parts of a generating 
plant in sight at all times, experience has proven that this may result 
in the loss of the entire plant. The rapidity with which burning oil 
spreads and its intense heat, combined with the fact that water 
merely spreads it, makes it almost uncontrollable when once started. 
Being “between the devil and the deev sea,” it was decided to first 
reduce the risk of fire and then make everything as convenient as 
possible under the circumstances. To this end a separate high-ten- 
sion switching and lightning arrester house was designed. This 
building is constructed of stone and concrete, 4o ft. x 30 ft. wide. It 
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Fic. 2.—Cross-SECTION OF ELEVATION GENERATING STATION AND MAIN BUILDINGS. 


The exciter wheel pipes run directly under the switchboard plat- 
form; valves are connected in here and pedestals for their control 
are placed on each side of the rheostat pedestals. 

A motor control on the Lombard governor, operated from the 
board, places the main water wheels under control from the board. 
All parts of the plant are, therefore, under direct control of the 
attendant at the small 8-ft. switchboard, and any operation may be 
performed almost within arm’s reach, 

Inasmuch as both generators are of the same capacity as the bank 
of transformers which it supplies, there is no necessity of inter- 
changing the generators, and bus-bars are not required. Each gen- 
erator is provided with two main switches, one of which connects 
it with its own bank of transformers and the other connects it with 
a spare bank during changes or repairs. 

The three ammeters on each generator panel are of the vertical 
edgewise type, and any unbalancing of any one phase throws that 
pointer out of the line and makes it more conspicuous. The gen- 
erator panels contain the usual equipment of line ammeters, field 
ammeter, switch indicating wattmeter, Lombard governor control 
button, and pilot switches to control main switches. The integrating 
wattmeters are not placed on the board, not being necessary for 
operation. All switchboard instruments are finished in black and 
polished copper. The exciter panels are of standard pattern, and are 


equipped with Weston instruments. 

From the generator house a passageway carries the leads to the 
transformer house, which contains nine transformers, each of 400- 
kw capacity, 60 cycles, 2,300 to 45,000 volts, of the oil-insulated, 
water-cooled type. 
of Pittsfield, Mass. 


These are built by the Stanley Electric Company, 


is divided into eight compartments by concrete walls rising to such 
a height from the ground as to leave room for the two sets of bus- 
bars connected to the high-tension lines. 


In six of these compartments are placed the six triple-pole, 45,000- 
volt oil switches. Each of these switches is provided with a discon- 
necting switch to clear the oil switch from the line during repairs. 
There are no single-pole switches used on the high or low-tension 
lines. This helps to prevent the unbalancing of the lines, and as 
one bank of transformers is held in reserve there will be no need of 
using two transformers in delta connection at any time. 


The end compartments carry two sets of lightning arresters (one 
set for each transmission line) with their disconnecting switches, 
and from here the lines go out to Seattle. Fig. 3 shows a complete 
diagram of connections and wiring at the generating station. 

The oil is fed to the transformers by gravity from a tank in the oil 
house, situated on a hill nearby. The oil can be returned if neces- 
sary through the same pipe by means of a by-pass and pump. 

The lines will be built of cedar poles, 35 to 40 ft. in length, spaced 
approximately 140 ft. apart. There will be two lines, each carry- 
ing one circuit consisting of three No. 2 B. & S. medium hard- 
drawn copper wires spaced 72 in. between centers in the form of the 
usual triangle. 

As no railway work is contemplated, the two lines will probably 
be operated in multiple and be so arranged that either one can be 
quickly disconnected should a short-circuit or ground occur on the 
line. Much of the country through which the lines pass is covered 
with fir trees up to 250 ft. in height and damage caused by falling 
branches will probably make this plan an advisable one. The entire 
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plant, however, is in duplicate and can, therefore, carry separate 
lighting and motor loads. 

One of the lines carries a telephone line of two No. 11 B. & S. 
hard-drawn copper wires on a 5-ft. cross arm 5 ft. below the cross 
arms of the power circuit. The transmission lines will be transposed 
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Fic. 3.—WzurtnG DIAGRAM OF GENERATOR STATION MAIN Circuits. 


in opposite direction every two and one-half miles, and the telephone 
line at shorter intervals. The wire for the lines and interior work 
has been furnished by the Standard Underground Cable Company, 
of New York. 

The insulators for the greater part of the system are supplied by 
the California Electric Company, of San Francisco. They are of 
the three-part porcelain type, weighing 1114 pounds each. They are 
10 in. in diameter and 11 in. high over all. 

The sub-station (corner Yesler and Seventh Avenue) will be a 
fire-proof structure of brick and stone. The high-tension wires 
will enter on the side of the building and the oil switches, all triple- 
pole, will be in separate compartments. 

The transformers are of 600-kw capacity 

each, in banks of two, changing from 

three-phase to two-phase at 2,200 volts - 

for distribution. Concrete barriers sep- 
arate the transformers and a pit with 
tile drains is arranged below them as in 
the case of the generating station. A 
car truck for moving the transformers is 
also supplied. The transformers are of 
the water-cooled type, the cooling water 
being supplied from the city water mains. 

The sub-station switchboard, like that 
in the generating station, is a 125-volt 
board. The 2,200-volt switches and regu- 
lators are placed immediately below the 
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throw the transformers on either line. As there are no double-throw 
switches throughout the plant, the load can be transferred without 
dropping it during transfer. 

A somewhat similar panel is provided to tie in with another station 
in case of line trouble or a shut-down of the plant. This arrange- 
ment provides for a transfer to or from 
the sub-station of 2,000 hp at 2,200 volts. 
This panel carries, besides the voltmeter, 
ammeters and oil switch levers, a fre- 
quency indicator, which may be connect- 
ed to either system. 

The distributing panels are single- 
phase, every alternate one being of the 
same phase. Each carries an ammeter 
and voltmeter receptacle together with 
two double-pole oil switches with over- 
load relays by which the load may be 
transferred from one set of bus-bars to 
another of the same phase on the other 
side. Wattmeters are supplied for all of 
the panels, but are not placed on the 
board. Emergency switches are provid- 
ed for on poles near the building by 
which the entire load may be cut off the 
building at the receiving station in case 
of fire or accident. 

The entire design and construction of 
the plant is under the supervision of 


To Pole Line 





a pee Mr. R. H. Thomson, the city engineer of 
Circuit isconnecting 
Breakers Witches Seattle, who has also constructed for the 


aot Vol Lines city its present water works system, one 
of the most successful in the West. 
The designing and planning of the 
electrical work of the plant has been done by Mr. J. D. Ross, elec- 
trical engineer of the city, who is in charge of this part of the work. 





U. S. Army Wireless Telegraphy. 





After experiments for six months the success hoped for was at- 
tained over the United States Army wireless telegraph line between 
Fort Wright, Fisher’s Island, and Fort Schuyler, N. Y., a distance of 
97 miles. Messages of 1,000 words each were exchanged and read 
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circuits are run to the “tub” transform- 
ers for series are street lighting and to 
the overhead and underground systems 
for other purposes. Fig. 4 shows a 
complete diagram of connections for the 
sub-station. 

The switchboard is of Vermont marble. One panel is provided 
for each bank of transformers and carries an ammeter for each 
phase, a voltmeter receptacle, two levers for operating the four- 
pole oil switches connecting to either of two sets of bus-bars, and 
two levers operating the two triple-pole, high-tension oil switches to 
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Fic. 4.—WIRING DIAGRAM OF SuB-STATION MAIN Circuits. 


as distinctly as an operator could read a land line, at a speed of 30 
words a minute. The line established is intended for use between 
St. Michaels and Nome, Alaska, where it has been impossible to 
establish ground lines because during the winter the cables are 
wrenched away by the ice. Upward of $350,000 has been expended 


to establish a land telegraph line, but without success. 
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How Can We Haul by Electric Locomotives Freight 
Trains Weighing Twice as Much as Those Now 
Hauled by Steam Locomotives ? 





By H. Warp LEonarp. 

OR many years past the most important problem before the 
electrical engineers of the world has been the development 
of an electric locomotive which would commercially replace 

existing steam locomotives. It is a fact, the significance of which 
is apparently not appreciated, that the cost of hauling freight is 
inversely proportionate to the number of tons handled in a single 
train. For many years I have firmly believed that the principal 
advantage possessed by electric power when compared with steam 
power for tractive purposes lies in the possibility of hauling by 
means of electric power upon existing railways, freight trains very 
much heavier than can be hauled by steam locomotives. The way 
to make the maximum net earnings out of a trunk line railway is 
to keep in every block section a freight train of the maximum 
possible weight and moving at as high a speed as practicable; for 
this means that the enormous fixed charges of a railway are dis- 
tributed over the maximum possible tons of freight and hence the 
fixed charges per ton mile are reduced to a minimum. In support 
of these ideas, I have prepared a table, printed herewith, showing 
the enormous economies which have been made in this country 
since 1894, principally due to the great increase in the draw-bar 
pull of the locomotives. 

I also give a tabulation below, from which it appears that the 
average train load in tons on the Pennsylvania Railroad was about 
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me that all other considerations must be secondary to the con- 
sideration of whether the system has the ability to haul greatly 
increased train loads over long distance with a maximum of 
reliability and a minimum of depreciation and with a system of 
control which will give the minimum investment in power plant and 
transmission system. I believe that the Ward Leonard system 
possesses these desirable qualities to a higher degree than any other 
system yet proposed, and that by means of large locomotives 
operated upon this system, very great economies can be effected in 
the cost of hauling freight upon existing trunk line railways, as 
compared with the best results obtainable by the present steam 
locomotives. 

Time alone can show what the best form of electric locomotives 
will be for hauling the enormous freight trains, which I think 
we shall see in the not distant future; but I am convinced that ex- 
tremely powerful electric locomotives will soon demonstrate their 
superiority over steam locomotives for long distance freight haulage, 
and when this fact is conclusively demonstrated, there will follow 
an industrial revolution, the extent of which seems almost wun- 
limited, and, in comparison with which the electrical work we have 
thus far seen will appear utterly insignificant. 





Removal of Car Tracks. 





One of the recent bills introduced in the New York Legislature 
allows a company to remove its unused rails without impairing 
its franchise, and to relocate its route with the consent of local au- 
thorities so as to meet changing conditions of traffic. At the present 





UNITED STATES STEAM RAILROADS. 


1901. 1900. 1899. 1898. 1897. 1896. 1895. 1894. 
Total number of locomotives (including 
passenger locomotives) ............. 39,729 38,065 37,245 36,746 36,410 36,338 36,610 36,304 
Number of freight cars............+.+- 1,409,472 1,350,258 1,328,084 1,284,807 1,234,972 1,245,640 1,230,798 1,228,781 


Freight mileage (ton-miles)........... 148,959,000,000 141,162,000,000 


126,991,000,000 114,556,000,000 97,842,000,000 93,885,000,000 88,567,000,000 82,219,000,000 


Ratio: Freight ton-miles divided by ' 

total number of locomotives......... 3,749,000 3,710,000 3,409,000 3,117,000 2,688,000 2,579,000 2,419,000 2,265,000 
Preignt train wmllesye..... ccc cccccecs 505,468,000 513,667,000 534,391 542,824,000 500,326,000 497,248,000 491,410,000 475,789,000 
ZOMG. CE FOGIGRE MONEE. oo cnc rvccsccccs 1,084,000,000 1,071,000,000 976,000,000 913,000,000 788,000,000 774,000,000 756,000,000 675,000,000 
Earnings from freight................ $1,126,000,000 $1,053,000,000  $922,000,000 $869,000,000 $780,000,000 $770,000,000 $744,000,000 $700,000,000 


$265,000,000 $261,000,000 $275,000,000 


Earnings from passengers............. $361,000,000 $331,000,000  $298,000,000 $273,000,000 $255,000,000 

Number of passenger cars............. 27,144 26,786 26,184 25,844 25,654 24,940 26,419 26,357 
Passenger train-miles ..............-- 391,500,000 373,200,000 355,190,000 344,800,000 342,500,000 337,600,000 326,200,000 326,000,000 
Number of passengers carried......... 600,500,000 584,700,000 538,000,000 515,000,000 504,100,000 535,100,000 529,800,000 569,660,000 
i Pe ae ee 265,992 257,853 250,362 245,238 241,700 238,729 235,031 232,755 





seven times as much as the average load in tons for the London 
and N. W. Railway, these figures being 518 and 72 respectively; 
while the cost per ton-mile for the Pennsylvania Railroad was only 
about one-quarter of the cost per ton-mile of the London and N. W. 
Railway, these figures being .4 and 1.49 respectively. 


EXPENSES PER TON-MILE, 
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It is a well-known fact to those who have given consideration to 
such matters that the steam locomotive on account of various limita- 
tions cannot be made much more powerful than it now is. It is 
also well known that the most powerful steam locomotives have 
such extraordinarily high depreciation as to make it very doubtful 
whether any real economy has been gained by the most recent in- 
creases in size and power. 

The urgent demand for greater hauling power leads frequently 
to double heading; that is, the use of two steam locomotives on one 
train. Each of these steam locomotives can develop, say, 175 lp, 


but double heading is not nearly so economical, for many reasons, 
as would be the case with one large locomotive or two locomotives 
which would perfectly divide the total load between them and 
which would be, at all times, under simple control by one operator. 

When judging the comparative advantages of the various electric 
systems which have been proposed for railway work, it seems to 


time there are said to be a number of miles of street occupied by 
street railroad tracks laid under valid franchises, upon which the 
street railroad companies are compelled in self-protection to operate 
a few cars in order to keep the franchises alive for use in case they 
should hereafter become important. It is declared to be to the city’s 
interest that the company should be free, with the consent of the city, 
to remove such tracks in order that the condition of the street may 
be improved. The fourth bill would allow the removal of such 
tracks without invalidating the franchises. In New York City, for 
example, on Amsterdam Avenue there are four tracks, two owned 
by one company and two by another. One company is said to be 
quite willing to discontinue the use of its track and use the tracks of 
the other company, but has been unable to do so, because of the 
objection of the trustee of its mortgage that if the tracks were re- 
moved the franchise would be imperiled. 





New York Subway Model. 





In the rooms of the Rapid Transit Commission in New York City 
there is on exhibition an elaborate model of the great work, that 
is to be shown at the St. Louis Fair. On a massive carved oak 
table is a miniature New York underground railroad station, bril- 
liant with small electric bulbs. Looking through this the spectator 
will get a view back into a section of tunnel, equipped with 
tracks, signal appliances and lights, and with tiny electric trains 
at intervals. A brass plate on the front of the table explains that 
this is the New York subway designed by Mr. William Barclay 
Parsons, chief engineer. In a big showcase, on another oak table, 
will be exhibited various minerals and curios found below the sur- 
face of the city by the subway builders, including cannon balls dug 
up in Elm Street, ancient coins found all along the line, and even a 
human skeleton. 














FEBRUARY 27, 1904. 





A Composite Plant at Bloomsburg, Pa. 





By L. S. Levy. 


Pennsylvania, one that has been utilized to good advantage is 
that on Fishing Creek, a tributary of the Susquehanna River, 
flowing into the latter at Bloomsburg. 
creek that the old Irondale Iron Company had its mills. 


()' the numerous small water powers in the eastern part of 


The skeleton 


of the pig-casting house is still standing; it was almost entirely of 
These 


wood, as were the two jib cranes that served the casting floor. 
cranes, in their bare simplicity, are silent witnesses of the methods 
of fifty years ago. The old blast house is now occupied by the plant 
that forms the subject of this notice. The blowing engines were 
driven by two overshot wheels located in the yery pit in which their 
more modern successors have been installed. 

The Irondale Electric Light, Heat & Power Company was incor- 
porated on April 7, 1902, with a capital of $50,000. This company was 
organized for the purpose of using the Fishing Creek Falls for electric 
power generation, the existing service being inadequate. The falls 
are situated about two miles from the center of the town, and about 
one and a quarter miles above the power house. The old dam at 
this point was repaired and raised to a height of 15 ft. The im- 
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FIG. I.—PLAN OF STATION. 


pounded water is conveyed to the power house by means of the old 
canal, as the latter required very little repair to put it into good shape. 

The power house is a building 108 ft. x 40 ft., and is two stories in 
height. Only the ground floor is used for power purposes, the object 
being to rent the upper floor for factory purposes. Reference to the 
plan diagram in Fig. 1 will show the location of the turbines. 
There are two horizontal wheels 30 in. in diameter of the Victor type, 
which operate under a head of 29 ft., and develop 250 hp at a speed 
of 250 r.p.m. Regulation is effected by means of a Snow governor, 
which serves both turbines through a countershaft. Power is deliv- 
ered to the main shaft through Candee 10-ply canvas belts. 

As an auxiliary in times of low water, ice jams, etc., a 300-hp 
engine is installed. This was built by Russell & Co., Massillon, Ohio. 
It is of the simple automatic type, cylinder 19 in. x 22 in., speed 200 
r.p.m. When required for service it is direct-connected to the main 
shaft through a flange coupling. Steam is furnished at a pressure 
of 100 pounds by a 300-hp water tube boiler built by E. Keeler & Co., 
Williamsport, Pa., who also furnished all steam auxiliaries, including 
a Scranton boiler, feed pump, Hancock inspirator, Burrows damper 
regulator, etc. 

Conditions that had to be met in this station practically dictated 
the use of a quill shaft. It had to be possible, of course, to operate 
either generator, or both, from either turbine, or both. These con- 
ditions are very handily met, as will be readily understood by ref- 
erence to Fig. 1. This will give an idea of the layout of the station 
in addition to the shaft itself. The turbine belts run over pulleys 
A and A’. These pulleys are mounted on quills 5 ft. 9 in. long and 
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It is on the banks of this 
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75% in. and 6% in. in diameter. One portion of a 40-in. Hill clutch 
is mounted on a quill, the other portion of the clutch being, of course, 
mounted on the inner shaft. Each of the generator pulleys B and B’, 
is 90 in. in diameter, with a 27-in. face, and is mounted on a quill. As 
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FIG. 2.—DIAGRAM OF DISTRIBUTING SYSTEM. 


with the turbine quills, they are connected with the main shaft by 
clutch couplings. At C and C’ are shown the exciter driving pulleys. 
The pedestal bearings 1, 2 and 3 serve the inner shaft alone; 4, 5 
and 6 serve the quill alone, 8 and 9 are double bearings, serving both 
quill and inner shaft, while 10 has three journals, the outer two 
serving quills and the center one the inner shaft. At X the inner 
shaft is divided, the parts being connected with flange couplings. 
This arrangement has worked very well, and when additions are 
made-to the plant they will be installed in a similar manner. 

The generators are Westinghouse two-phase machines of the re- 
volving armature type. They are driven at 514 r.p.m. and furnish 
current at 2,200 volts and 60 cycles. They are rated at 180 kw, and 
are guaranteed to stand 25 per cent. continuous overload, with no 
greater increase in temperature than 40° C. They are excited by two 
33%4-kw, four-pole generators, either one of which is sufficient for 
both of the large machines. The main generators have a compound 
field, but the series winding is used only when the machines are oper- 
ated in multiple. 

The current is carried to the switchboard, by wires laid in ducts 
under the floor. The switchboard comprises three panels—two gen- 
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FIG, 3.—-INTERIOR OF STATION. 


erator and one feeder. 
two ammeters; 


On each of the generator panels is mounted 
a recording wattmeter, double-break main switch 
rheostats, etc. There will be seen on the small framework at the 
left of the switchboard four instruments; the upper two are volt- 
meters, while the lower left is a frequency meter, and the lower right 
one is asynchronoscope. At the bottom of each of the generator panels 
are three plug receptacles that are used for making equalizing con- 
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nections between the exciters, and for serving the same purpose for 
the series winding of the main generators when they are operated 
parallel. 

The distributing system has been carefully worked out along the 
following plan: Four No. 4 copper wires are carried to the center 
of distribution, which is at a distance of 3,000 ft. from the station; 
at that point they branch off, as shown, and are carried for about 500 
ft. on the company’s own poles. For the remaining 2,500 to the 
center of distribution the wires are carried on the Bell Telephone 
Company’s poles. Any trouble from induction is avoided by two 
transpositions. The poles are spaced 120 ft. apart, and on every 
fifth one a lightning arrester is mounted. Both branches of the cir- 
cuit running up and down the main street are No. 4; the crosstown 
lines are No. 6. It will be noted that there is plenty of copper, but 
the excellent service rendered has well justified the outlay. Cus- 
tomers are well satisfied, and there is no reason why they should 
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FIG. 4.—CANAL. 


not be, for there is very little difference in .voltage between one end 
of the town and the other. 

At the present time there are 3,500 lamps connected and there are 
about 120 being added every week. There is a load of about 50 hp 
in small motors, and this business is also increasing on account of 
the cheap rates and the good service rendered. Many establishments 
in town are using water motors, and these are being rapidly replaced 
with two-phase induction motors; $30 per horse-power per year is 
charged for motors, while the lighting rate is still on a flat basis of 
30 cents per lamp per month. The plant was installed and is operated 
tihder the supervision of Mr. William O. De Witt, a student of the 
International Correspondence Schools, of Scranton, Pa., and manager 
of the company. It is due to his courtesy that the writer has been 
enabled to @mspect the plant and gather the particulars given. 





British Westinghouse Electric Affairs. 





At the fourth annual general meeting of the stockholders of the 
British Westinghouse Electric & Manufacturing Company, Limited, 
held in London February 5, Mr. George Westinghouse, the chairman 
of the company, made some very interesting statements.. He said in 
part: “The orders in hand not executed on January 31, 1904, amount 
to £1,608,256, the patterns, new tools and special machinery required 
in the execution of these orders and the large amount of labor in- 
velved before any shipments of complete apparatus can be made, 
require working capital in proportion, and as I said at the last annual 
meeting in reference to the proposed authorization of 200,000 new 
preference shares, this additional working capital which your ex- 
tensive plans have contemplated from the first, is fortunately needed 
sooner than some of us expected. I may say ‘fortunately,’ because 
we have already secured such a volume of business as to justify the 
profitable use of the additional working capital, which will be re- 
quired to carry the materials and accounts involved in the execution 
of existing contracts. Your works at Manchester at present give 
employment to about 7,000 operatives and the buildings have been 
so planned that extensions can be made for a comparatively small 
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expenditure of capital, which will generally increase their output. 
In Australia and New Zealand business generally has greatly im- 
proved and our sales show a satisfactory increase during the year 
under review. Our representatives (Noyes Brothers) have just in- 
formed us that owing to developments they have thought it necessary 
to establish a separate branch office in Western Australia. In South 
Africa there has been a marked revival in our business during the 
past year and we have recently arranged for more active representa- 
tion for extending our connections there, in view of the probable 
great demand for electrical apparatus for the mines directly the 
labor difficulty is solved. In India we have made definite arrange- 
ments for representation and have recently secured an order for an 
extensive power installation, besides a considerable amount of ap- 
paratus for the mining district. We believe that there is likely to 
be an increasingly active demand for electrical apparatus from the 
British colonies all over the world. It must also be remembered 
that not only do we manufacture for the home trade and the colonies, 
but under the terms of the agreement in relation thereto we have 
furnished apparatus for several large orders for the execution of 
contracts in the territory of other Westinghouse companies, notably 
on the continent of Europe and in South America, and there are now 
pending a number of important negotiations. The importance of this 
relation between the various Westinghouse companies may be illus- 
trated by a quotation ftom a report just made to me from the man- 
ager of the French Westinghouse Company : 

“‘We have the great advantage of the assistance of the various 
Westinghouse companies, the value of which it would be difficult to 
commute; our ability to obtain by cable, at short notice, estimates 
and specifications of new material to meet new conditions, as evi- 
denced recently by information supplied us concerning single-phase 
apparatus, places our company in the front rank of continental man- 
ufacturing concerns.’ 

“From the beginning of your operations it has been apparent to 
«your directors that there should be a head or chief executive for 
your company. Men of the required experience and personal char- 
acteristics capable of managing a property and business such as 
yours are difficult to find. To the selection of a competent chief ex- 
ecutive official I have devoted much thought and investigation, and 
I have the honor of proposing the election, as one of your directors, of 
Mr. William I. Buchanan, and to your directors I shall propose his 
election as deputy chairman and managing director of the company. 
(Mr. Buchanan’s appointment was forecasted in the ELEcTRICAL 
Wor.Lp AND ENGINEER several weeks ago.) Mr. Buchanan, who will, 
with myself, represent the American companies’ interests in the Brit- 
ish company, has had an exceptional experience in the management 
of important affairs and I am satisfied that your business will have 
that constant supervision and direction which aré so essential to 
complete success. A supervision which it will be impossible for me 
to continue to give to that extent as heretofore, in view of my larger 
interests in America, though I propose to still give as much time as 
possible to the further development of your business. The American 
Westinghouse companies, in return for ordinary shares, which will 
not receive any dividend until after the preference shares have first 
had a dividend of 6 per cent., have already rendered a service or 
given value in excess of the par value of these ordinary shares. They 
have, with other American friends, already paid about 30 per cent. 
of the outstanding preference shares and I am now authorized by 
the Westinghouse Electric & Manufacturing Company to take as 
many of 100,000 new preference shares at par as may not be taken 
by the other shareholders.” 

All the resolutions put to the meeting were carried unanimously. 





Muscular N-Rays. 





According to advices which were recently received from Paris, 
Blondlot N-rays have been proved by Professor Charpentier, of 
Nancy, to emanate from the human body, and more especially from 
the muscles. To show this, the Professor suggests a little experi- 
ment which can be tried by anyone. It is only necessary to take a 
piece of black paper, part of which has been covered with phos- 
phorescent sulphur, and place it against a muscle in a dark room. 
The phosphorescence will at once be seen to increase, and the tenser 
the muscle the greater will be the effect of the “N-rays.” The same 
effect can be caused with any tense body, such as a bent bow, but 
what the nature of the rays, or emanations, is the Professor has not 
yet been able to demonstrate. 
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Service Power Plant of the Louisiana Purchase 
Exposition. 





N the marvelous development which characterizes the modern 
exposition, the supply of electricity for lighting the grounds and 
buildings and for general exhibit purposes, becomes an im- 

portant consideration. At Buffalo unlimited power was fortunately 
available by transmission from Niagara, but at St. Louis it has been 
necessary to construct a service plant which will primarily be de- 
pended upon for furnishing a continuous supply of power to the 
Exposition; the plant thus resembling in the character of service 
rendered, the ordinary central station. 

Other sources of power will, of course, be necessary, as much 
more power is required than can be supplied by the service plant. 
Part of this extra power will be supplied by the various exhibit 
plants and the remainder from the city system of the Union Electric 
Light and Power Co. It is contemplated that the service plant and 
the city plant will operate in parallel during periods when both 
systems are doing the same work. As the intervening distance is 
considerably over five miles, this will form an interesting feature of 
the Exposition service. 

The character of the service for which the Exposition plant was 
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monious and appropriate design consistent with the essentially tem- 
porary character of the undertaking and the necessity of conforming 
to a rigid time limit. 

The service plant has not been laid out on elaborate lines with 
a view to combining the diverse characteristics of an exhibit and a 
service plant. On the contrary, the construction has been simplified 
as much as possible in order to reduce complication and to provide the 
greatest reliability and ease of operation. Standard apparatus has 
been employed throughout, and particular care has been taken to 
obviate interruptions of service by duplicating the equipment of vital 
points. The plant is, therefore, an exhibit plant in so far as it is 
representative of thoroughly modern practice at minimum cost. 


LOCATION. 


The space reserved for the service plant is located in the western 
end of the Machinery Building and in the adjoining Steam and 
Fuels Building; the former containing the electric generating plant 
and the latter the steam generating plant. The Steam and Fuels 
Building also contains miscellaneous exhibits of steam boilers, bri- 
quette making and gas-producing apparatus. 

The location of the electric plant is conspicuous, as it occupies 
the central aisle of the Machinery Building, about 230 feet of this 
aisle being reserved for the plant. This space lies midway between 
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Fic. 1.—GENERAL VIEW OF GENERATING PLANT, St. Louris Exposition. 


built includes general arc and incandescent lighting of grounds and 
buildings; power for operating 2000-hp direct-connected induction 
motor turbine pumps supplying the cascades with water, and power 
for general exhibit work. The distribution is at moderately high 
potential—6,600 volts—and the frequency now universal in extensive 
power systems—25 cycles per second—is employed. A high-tension 
underground conduit system connects the service plant with dis- 
tributing sub-stations located in the various buildings, where cur- 
rent will be stepped down to alternating-current voltages suitable for 
general distribution, and converted to direct current for motor work. 
Miscellaneous voltages and frequencies will be supplied entirely by 
exhibit apparatus. 

The design and construction of the service plant has been carried 
out by Westinghouse, Church, Kerr & Co., the general ‘contract for 
the entire equipment being awarded to the Westinghouse Electric 
and Mfg. Co., Pittsburg, Pa. This company has furnished the en- 
tire electrical equipment with the exception of two generators, which 
are to be supplied by the General Electric Company. The entire 
engine equipment was furnished by the Westinghouse Machine 
Company. In thus entrusting the execution of this important work 
to a single engineering concern, it has been possible, through the 
close co-ordination of interests involved, to secure the most har- 


the exhibits of the two largest American electrical manufacturing 
companies, the Westinghouse Electric and Mfg. Co.’s exhibit occupy- 
ing the southern wing and the General Electric Company’s the 
northern wing of the building. Each company is represented in the 
generating and switchboard equipment, and the plant is therefore 
representative. 

The main aisle is served throughout its length by several cranes, 
the runways’ for which are separate from the byilding columns. 
One of these, a 40-ton 3-motor crane, forms part of the plant equip- 
ment and was used in its erection. 

In the erection of the plant many difficulties were experienced on 
account of the treacherous nature of the soil, which is made ground 
on river bottom. All ground had to be piled, not only under the 
building and machinery foundations, but also under boiler and flue 
walls, pipe tunnels and overflow conduits. 

The buildings, being of temporary character, are naturally of light 
construction, which introduced further difficulties in providing 
proper supports for piping. It was found necessary to support the 
large piping directly from the floor upon steel towers. 

The general arrangement of the steam and electric plant is shown 
in Fig. 2. 








el 


fe re eee ro 


Spent iilg Bilanicitaat ae 





394 


GENERATING PLANT. 

The main generating plant is of 8,000-kw capacity, in four units of 
equal size. The plant is served by three 80-kw exciter units, two 
of which are sufficient to operate the entire plant together with 
such auxiliary machinery as may be required in the adjacent ex- 
hibits, leaving the third unit as a reserve. 

Each pair of generating units receives steam from a separate steam 
line, in turn supplied by a separate battery of boilers, and exhausts 
into a separate condenser. The entire plant thus consists of two 
sections practically in duplicate, which may be operated independently 
or together. 

Each generating unit consists of a Westinghouse-Corliss vertical 
cross-compound engine direct-connected to a 2,000-kw revolving field 
alternator, the unit operating at 83 r.p.m. The engine is 38 x 76 x 54, 
indicating 2,883 hp at full load with 27%4 pounds mean effective pres- 
sure referred to the low-pressure cylinder. The engine has a maxi- 
mum overload capacity of 5,244 hp under normal conditions of 150 
pounds steam and 26 in. vacuum. The overall dimensions of the 
unit are approximately 32% ft. in height, 35 ft. in length and 15 ft. 
width for the engine alone; the flywheel being 23 ft. in diameter. A 
receiver connects the high-pressure and low-pressure cylinders. The 
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The exciter units are standard Westinghouse engine-type ma- 
chines, with field frames divided in a vertical plane parallel to the 
shaft. By separating the two halves of the frame, direct access 
may be had to the armature for inspection or repair. The guar- 
anteed efficiencies of these generators, also based upon copper and 
iron losses, are as follows: full load, 91 per cent.; 34-load, 91 per 
cent.; 14-load, 90 per cent.; %4-load, 83 per cent. 

The exciters are driven by twelve 20 x 12 Westinghouse compound 
engines operating at the regular boiler pressure and exhausting into 
the main condensing system. - 

The switchboard for the entire generating equipment will be 
located at the western end of the main aisle upon a raised platform. 
It will consist of thirty-five panels, four of which will be devoted to 
the main generators; three to the exciters; two to incoming feeders 
from the Union Electric Light and Power Company’s plant; two 
are used for load panels, and twenty-four for outgoing feeders. The 
panels are of blue Vermont marble mounted upon steel frame- 
work with non-combustible bus supports and other standard ap- 
proved fixtures. A duplicate set of bus-bars is employed, each hav- 
ing an individual load panel for totalizing the output. The main 
current will be controlled entirely by automatic electrically operated 
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engine is fitted with Corliss valves and “three-quarter” valve gear, 
with a new enclosed-type governor. Cylinders, valves and pistons 
are of special close-grained air furnace iron, and cranks, rods and 
pins are of forged steel, the shaft being forged hollow by hydraulic 
pressure. The shaft is 31 in. in diameter at the generator and 28 in. 
at the bearings, which are of the ball and socket self-aligning type. 
The guaranteed economy of the engines is 13%4 pounds per 1 hp at 
the point of best efficiency. The speed regulation within small 
limits for paralleling the generators is effected from the switch- 
board through a motor-actuated weight on the governor lay-shaft, 
this motor being connected with a switch on the board. 

The generators are rated at 2,000 kw at the usual temperature 
rise. They deliver three-phase current at 6,600 volts directly to a 
distributing system, without the introduction of intermediate trans- 
formers. Fifty per cent. overload may be carried for one hour 
without injurious heating. The armature frames are arranged to be 
moved parallel to the shaft in order to provide access to the fields, 
which are strap-wound, with laminated pole pieces. The guaranteed 
efficiencies of the Westinghouse unit, based upon measured iron and 
copper losses, are as follows, on the basis of 100 pet cent. power 
factor: full load, 96 per cent.; %4-load, 95 per cent.; %4- load, 93 per 
cent. Each machine, complete with bed-plate, weighs 196,000 pounds, 
the rotating member having a flywheel capacity of 5% ft. radius, of 
70,000 pounds. 


oil switches, operated from the main board. Shunt and series trans- 
formers are used with all indicating and recording meters. Each 
main generator panel contains the usual equipment of ammeters and 
voltmeters, also an indicating wattmeter, field discharging switch, 
and engine governor motor switch. Time limit relays will also 
be used for protecting the generator from prolonged short-circuits. 
The Westinghouse generator panels use a single polyphase indi- 
cating wattmeter, while the General Electric panels contain two 
single-phase indicating wattmeters, together with a recording watt- 
meter. Black oxidized copper forms the general finish of the in- 
struments. The twenty-four outgoing feeder panels contain similar 
equipments and a single pair of high tension switches, part being of 
the Westinghouse hook type and part of the General Electric knife 
type. 
: BOILER PLANT. « 

Conforming with the duplicate construction employed in other parts 
of the plant, two complete steam generating outfits have been in- 
stalled, each with independent flues, mechanical draft, steam and 
feed-water system. The capacity of the plant is 6,400 hp at the 
standard rating, uniformly distributed between eight batteries of 
boilers. 

Each battery contains two 400-hp Babcock & Wilcox, inclined 
header, water-tube boilers built -into a single setting. The boilers 
have 42-in. drums hung from a structural steel framework so as to 
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be independent of the setting, thus relieving the brickwork from the 
stresses due to dead weight and differential expansion. The prod- 
ucts of combustion discharge horizontally through the upper part of 
the setting into a single flue common to each section of the boiler 
equipment. The boilers are all fitted with Roney mechanical 
stokers driven by Westinghouse Standard engines, through worm 
gearing, each stoker engine operating two complete batteries of 
stokers by means of a shaft extending along the stoker fronts. 
The boiler plant furnishes steam at 150 pounds pressure without 
superheat. 

Two spur tracks entering the Coal and Fuels Building along the 
western wall, will be utilized for handling coal and ashes. A com- 
plete conveying system, furnished by the Link-Belt Engineering 
Company, receives the coal from the hoppers located between the 
track rails, elevates and distributes it among individual bins, each 
serving one stoker through steel chutes. The system also conveys 
coal to a storage bunker of about 500 tons capacity, from which the 
coal may also be drawn for miscellaneous boiler and gas producer 
exhibits located in the same building. The individual bins in front 
of the plant boilers are supported by structural steel frames indepen- 
dent of the boiler columns. They each hold about five tons of coal 
and are circular in form with conical bottoms, the discharge being 
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The flue construction consists of concrete floors and brick ceil- 
ings supported by 2%-in. x 2%-in. tees which span the space be- 
tween the rear walls of the boiler settings. As this space is about 
10 ft. in width, a row of 4-in. pipe struts with I beam stringers 
supports these T beams at their centre. The ceiling is finished with 
two courses of common brick laid flat and flushed with cement 
This flue leads directly to the fan housings, the joint being sealed with 
a sleeve formed by angles riveted to the housings. 

The fan equipment consists of two 14 ft. 12-blade steel plate fans 
mounted within a rectangular steel plate housing suitably strength- 
ened with steel sections. These fans are of %-housed overhung 
pattern built from special designs of Westinghouse, Church, Kerr 
& Co. by the New York Blower Company. The central part of the 
housing supports the steel plate stack, which is 11 ft. in diameter, 
the whole resting on a concrete pier. The two fans operate in oppo- 
site directions, receiving the flue gases at their centre and discharg- 
ing the periphery into the central compartment leading to the stack. 
A deflecting damper hinged at the center of this compartment pro- 
vides means for isolating the idle fan as well as for insuring a con- 
tinuous surface for the ascending gases from the fan in motion. 
The intake of each fan is closed when idle, by a steel plate damper 
10% ft. square, which is hung from rollers and may be shifted from 
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controlled by wing valves.. The chutes conveying the coal to the 
stoker hoppers are arranged to swing about a horizontal axis in or- 
der that they may be swung back into a vertical position to clear the 
stokers and boiler doors. 

Ashes from the stoker grates gravitate into concrete-lined pits, from 
which they are moved into ash cars running through tunnels beneath 
the floor. These tunnels connect with the cross tunnel outside 
the building, which rises to the surface. 

The boiler plant is supplied with feed-water from the city mains, 
after passing through a duplicate set of 4,000-hp Cochrane feed-water 
heaters using exhaust steam from the boiler house auxiliaries. This 
heater is mounted 3% feet from the floor upon a hollow concrete 
pier reinforced with expanded metal. 

The battery of pumps located near the heater supplies the entire 
plant with feed-water. Two types are represented, viz., duplex out- 
side-packed double-plunger, and the Admiralty type, both of Worth- 
ington make. Two of the former type are used, each 9 x 16 x 7% 
x 15, and one of the latter, 14 x 10 x 18. These pumps discharge 
into a ring main in order that they may be operated singly or together, 
as desired. 


MECHANICAL DRAFT PLANT, 
Two complete mechanical draft plants have been installed, each 


serving eight boilers aggregating 3,200 hp, and a duplicate fan is 
provided for relay purposes. 


one intake to another by means of a chain and hand-wheel. With the 
two dampers mentioned, each fan may be operated independently 
of the other, or if unusual capacity is required, the dampers may be 
placed in mid-position and both fans operated simultaneously. 

Each fan is direct driven by a Chandler & Taylor 13 in. x 14 in. 
simple automatic high-speed engine controlled by a throttle gov- 
ernor. The fan bearing is supported by a cantilever I beam grillage, 
and is of the ring-oiling type protected from the heat of the flue 
gases by a water-jacket. 

CONDENSING PLANT. 

The two condensing plants are practically duplicates, although 
each is intended to serve one-half of the engine plant. The condens- 
ers, which are 40 in. in diameter at the entrance, are of the Worth- 
ington elevated jet or barometric type. They are located in the space 
between building and crane columns in order to clear the crane.’ At 
the junction of the horizontal and vertical lines of exhaust piping is 
located a cast-iron entrainer which forms a water pocket draining the 
horizontal line and so directing the passing exhaust steam as to 
pick up any water collected in quantity in the pipe and carry it over to 
the condenser in the form of spray. At the top of each exhaust riser 
is an automatic relief valve which in event of loss of vacuum pro- 
vides a vent to the atmosphere through a line of vertical spiral riveted 
pipe extending through the roof. A gate valve at each engine and 
at the condensers gives complete control of this part of the system. 
The weight of the condenser is borne by two 15-in. I beams span-- 
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ning the concrete hot-well, lugs having been fitted on the tail pipe for 
furnishing the required bearing. 

Injection water is supplied through a 30-in. cast-iron main from 
the pump room, two 20-in. risers leading to the two condenser cones. 
At this point is located on each condenser a tubular air cooler, 
around which the injection water circulates on its way to the con- 
denser. 

An important part of the condenser equipment are the dry vacuum 
pumps, the function of which is to extract from the condenser cones 
the entrained air which would otherwise impair the vacuum. This 
is drawn from the cone in the form of saturated vapor. The moist- 
ure is condensed in the copper tubes of the air cooler, leaving dry air 
for the pumps. Three pumps are furnished for the two condensers, 
one of which may be held as a reserve. Two of these are 10 in. x 
22 in. x 18 in. of the horizontal rotative pattern, and the third an 
8 x 16 x 12 vertical marine type high-speed pump, all of Worthington 
build. They are supplied with steam from the engine auxiliary pip- 
ing system and exhaust into the main condensing system. The air 
discharge is led through spiral riveted piping to the roof. 

The overflow: water from the two condenser hot-wells is con- 
ducted through a 36-in. tile conduit to a concrete hot-well located 
about 200 ft. distant at the cdoling towers. On account of the 
nature of the soil it was found necessary to support this conduit on 
piling. For this purpose the entire conduit line was enclosed within 
a timber trough 2% ft. x 3 ft. deep, built of 4-in. pine tongued and 
grooved, this trough resting upon cross sleepers capping the double 
row of piles. The sides of the trough were reinforced and the 
structure held together by tie-rods. 

COOLING TOWERS. 

An interesting feature of the plant is the equipment of the cooling 
towers for furnishing cold water to the condensers. The arrange- 
ment of the battery of towers is shown in Fig. 2. The equipment 
is of sufficient capacity to supply the entire station, aggregating about 
14,000 indicated horse power, including auxiliaries operating upon 
the main condensing system. 

The four towers are identical in size and construction. Each 
consists of a rectangular brick stack 52 ft. in height, containing terr 


tiers of wooden gratings occupying 20 ft. of the height of the tower. 
These gratings furnish the cooling surface of the tower, and are, 


constructed of 3 in. x 6 in. pine timber set on edge four deep, with 
uniform side spacing. This construction forms a horizontal grating 
24 in. in height and filling the entire area of the tower. The ten tiers 
of grating are at right angles, in order to more completely break 
up descending streams of water and secure maximum effectiveness 
of cooling surface. A space of 12% ft. beneath gratings provides 
for the. introduction of the fans and a corresponding space of 20 ft. 
above the gratings conveys the vapor above the adjacent building 
roof and provides some natural draft in addition to that furnished by 
the fans. 

The distributing system of each tower comprises a 20-in. cast-iron 
supply pipe extending through the walls of the pump room the full 
length of the towers. This in turn supplies thirty transverse distri- 
buting pipes drilled underneath with numerous holes, the entire pipe 
system being suspended from steel cross beams anchored in the 
walls. A 20-in. cast-iron main connects the four branches of the 
towers with the circulating pumps, each branch being controlled by 
a gate-valve. Underneath each tower is a settling well connecting 
with a central cold-well from which the condenser water is drawn. 

Draft is supplied to each tower by four 120-in. Seymour fans ar- 
ranged in two pairs, each driven by curved grates formed by wooden 
strips set on edge so as to permit clear descent of water to the 
settling-well beneath. All sixteen fans are belted to a jack-shaft with 
Neptune waterproof belt. This jack-shaft is carried by brackets 
attached to the building wall, and is driven by an 18-in. x 30-in. x 
16-in. Westinghouse compound engine, the strain of the main belt 
being taken up by a structural steel tower built independent of the 
building wall. 

Injection water for condensers and water for cooling towers is 
handled by a battery of three 24-in. centrifugal pumps of the 
Worthington turbine pattern, one being normally used for the two 
condensers and one for the towers, while the third is held in reserve. 
Either pump may be replaced by the spare when desired. These 
pumps are direct driven by 18 x 30 x 16 Westinghouse com- 
pound engines and operate upon a head of approximately 45 ft. 
including suction. Each pump unit is capable of delivering 17,000 


gallons per minute under a total head of 50 ft. including equivalent 
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friction head. The output of these pumps may be regulated accor«l- 
ing to the water required, by means of handwheels at the end of the 
engine shafts. These communicate with the respective engine gov- 
ernors, the adjustment of which may be changed while the unit is 
running, and the speed then proportioned to the load. The 24-in. 
water main supplying the tower is supported by .10-in. pipe columns 
with intermediate trusses. 

PIPING. 

Two complete and independent systems of high pressure steam 
piping have been laid out, one for each of the two main sections of 
the boiler plant. The four batteries of boilers constituting each sec- 
tion of the boiler plant are interconnected by a 10-in. main and a 
4-in. auxiliary line, both in the form of a ring main. No pipe bends 
are used except on this ring main, the necessary flexibility of the 
piping system being secured partly by this means and partly by the 
method of support. Extra heavy Eaton-Cole & Burnham fittings and 
Chapman outside screw and yoke gates valves are used on all 
high pressure piping, and standard fittings on the low pressure 
piping. At the junction of the ring main and the various risers from 
the boilers, angle valves are used in the case of both the 1o-in. and 
4-in. mains. 

With the location of the valves adopted in the event of rupture 
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FIG. 4.—ONE OF THE GENERATING UNITS. 


of any section of a ring main the trouble may be localized by shut- 
ting off the disabled section, the remaining half of the main being 
kept in service. The use of the ring main also largely facilitates the 
steam distribution. 

Each of the 10-in. ring mains connects with a 12-in. supply pipe 
leading to the engine room in the Machinery Building. The two 
4-in. auxiliary ring mains similarly connect with an 8-in. supply main 
serving the boiler plant auxiliaries, together with the circulating 
pump and cooling tower engines. No connection exists at any point 
between the 10-in. and 4-in. systems; this separation being still 
more complete by the fact that the auxiliary ring mains are supplied 
by 2-in. taps into the boiler headers, thus rendering the operation 
of the auxiliaries quite independent of any break in the main piping 
system. As a precautionary measure in case of rupture to the 8-in. 
auxiliary supply line, a 2%4-in. duplicate supply pipe also leads to the 
auxiliary room, so that sufficient steam may be available for operating 
the boiler feed pumps, thus keeping this part of the plant under 
control. 

At the northwest corner of the auxiliary room, the two 1!2-in. 
engine supply lines drop approximately 28 ft. to the level of a pipe 
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tunnel through which they are carried to the Machinery Building, a 
distance of about 475 ft. in the case of the longest run. The aver- 
age length of run from the respective ring mains to the corre- 
sponding pair of engines supplied, is 464 ft. in one case, and 617 ft. 
in the other. 

The entire high-pressure piping system in the boiler house is 
drained by a “steam loop” and Holly “gravity return” system, which 
automatically returns condensation to the boilers. This system not 
only drains the piping itself, but also the water-pockets in the various 
valves. Sectional magnesia covering is employed on all high-pres- 
sure piping, plastic material of the same composition being used for 
boiler drum heads and engine cylinders and receivers. 

All boiler room auxiliaries, as well as the circulating pump and 
fan engines, exhaust into two Cochrane feed-water heaters in dupli- 
cate, the distribution of the exhaust steam between the two headers 
being controlled by valves, so that either heater may be replaced by 
the other one when desired. Both headers are provided with oil 
extractors at the point where the exhaust enters the heater. These 
largely prevent the oil carried over in the exhaust steam from con- 
taminating the feed-water. The two heaters are provided in com- 
mon with an atmospheric relief of spiral riveted pipe leading through 
the roof. 

An unusually symmetrical arrangement of feed-piping is employed. 
The supply mains are in duplicate and have cross-connections at 





FIG. 5.—PUMPS FOR CONDENSER INJECTION WATER. 


adjacent batteries through 2%4-in. headers. By means of properly 
located valves, each section may, however, be completely isolated in 
case of necessity. Ordinarily the feed line to each battery of boil- 
ers is controlled by a single valve. 

In designing the supports for the various systems of piping, un- 
usual difficulties have been encountered in the absence of facilities 
for hanging the pipes from the roof trusses, thus making it necessary 
to support all piping from the ground. In this work wrought-iron 
pipe columns and trussed pipe-towers have been largely used for 
carrying the elevated mains where these run clear of the boiler set- 
tings. 

The problem of expansion in the long run of piping between 
buildings was solved by providing sufficient swing radius at bends 
and by anchoring at intermediate points. At the point of entry to 
the pipe trench, the two 12-in. mains are restrained from horizontal 
movement by the anchor, and at the corner of the succeeding run, 162 
ft. in length, both lines are again anchored, as well as at the begin- 
ning of the last section of piping at the engines. At each bend in the 
steam lines double 90-degree elbows are employed, with short nipples, 
which form hinge joints through which sufficient flexibility is secured 
to relieve the fittings of undue strain. 

At the points intermediate between anchors, roller supports are 
used. The weight of the pipe line is carried by 2%-in. wrought-iron 
pipe extending across the trench with ends set into wood blocks. 
The elevation of the support may be adjusted by wooden wedges. 
The steam pipes rest directly upon loosely fitting pipe sleeves which 
accommodate the expansion and contraction of the pipe line. 

CONSTRUCTION. 


Construction of the service plant was started about April 1, 1903, 
and the first main unit was turned over on December 29, 1903. The 
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entire plant is nearing completion and will be available for service 
well in advance of the opening of the Exposition, in May. 





Failure to Deliver Telephone Message. 





A novel and interesting question, or rather a new aspect of an old 
point, was disposed of recently by the Supreme Court of Mississippi, 
on appeal, when it decided that the Cumberland Telephone & Tele- 
graph Company was not liable for failure to deliver a message, al- 
though held so by a lower court. Chief Justice Whitfield remarked: 
Section 4326 of the Code of 1892 is a highly penal statute, and must 
be strictly construed. We are clearly of the opinion that the only 
messages or matter referred to in that section are written or printed 
messages or matter. The very language of the statute clearly in- 
dicates this. The messages or matter the failure to transmit cor- 
rectly and deliver which subjects the telegraph and telephone com- 
panies to the penalty therein provided are declared to be messages 
“addressed to a person,” etc. These messages, it is said, must be 
transmitted correctly; that is, correctly as written. “To transmit 
correctly and deliver the same”—that is, the messages or matter so 
addressed—is the precise language used. It may be true that a large 
part of the messages or matter handled by a telephone company is 
orally delivered as the business is actually conducted, but the ques- 
tion is what character of messages or matter this particular statute 
describes when it provides the penalty for the failure to correctly 
transmit and deliver such messages or matter. The statute itself is 
very imperfectly framed as regards telephone companies, for there 
is a manifest difference in some respects between the nature of the 
businsses conducted by the two companies, as the respective busi- 
nesses are actually conducted; and this defect or imperfection in 
the statute, as it relates to telephone companies, properly calls for 
an amendment by the Legislature. It is our business to construe 
the statute strictly as it is now framed, and under the familiar prin 
ciples of construction applicable to penal statutes we are of the 
opinion that what took place here is not within the purview of the 
statute. ‘ 

As stated in Western Union Telegraph Company vs. Dozier, 67 
Miss. 291, 7 South. 326, ‘The very expression as to a message de 
livered to be sent carries with it the idea of a written or printed 
message’; and so here the very expressions to which we have re 
ferred clearly indicate that as to telephone companies, as the law 
now stands, only those which are written or printed come within 
the purview of this statute. There was nothing here but a mere 
call, the object of the call being to secure the presence of parties at 
the telephone, and to communicate with them as desired. Until 
the Legislature shall so amend the law as to make it clear that this 
sort of matter orally delivered and transmitted is meant to be dealt 
with in this penal fashion, the penalty cannot be recovered. 








Service Tests of Motor Wagons. 





The Automobile Club of America will hold, during the week 
beginning April 4, 1904, a service test of motor wagons. The test 
will be open to motor wagons used for commercial purposes made 
in the United States or abroad. The classification will be on the 
basis of dead load carried—all wagons of light weight, whether 
steam, gasoline, or electric, to operate in the same class. The fol- 
lowing classes have been established: 1st. To carry a dead load of 
1,000 pounds or under. 2d. To carry a dead load of 1,000 to 2,000 
pounds. 3d. To carry a dead load of 2,000 to 3,000 pounds. 4th. To 
carry a dead load of 3,000 to 4,000 pounds. 5th. To carry a dead 
load of 4,000 to 5,000 pounds. 6th. To carry a dead load of 5,000 
to 6,000 pounds. 

With a view of holding a more thorough and practical test than 
has heretofore been afforded, the wagons will be placed under actual 
working conditions in the service of the American and Westcott 
Express companies for one week from April 4 to 9, inclusive, and will 
transfer and deliver merchandise, produce, baggage, etc., from the 
various depots of these companies during the entire week. 

Awards will be made in each class for the best performance, based 
on the economy of operation in time and fuel, ratio of paying load, 
ton mileage, and general reliability and availability for service. 

Entry blanks and further information may be obtained from the 
club secretary, Mr. S. M. Butler, 753 Fifth Avenue New York. 
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Meeting of the Ohio Independent Telephone 
Association. 





At a three-days’ session held at the Grand Hotel, Cincinnati, Feb- 
ruary 17 to 19, the Ohio Independe:. Telephone Association was 
practically reorganized and placed on a substantial basis. For three 
years, due largely to the financial difficulties of some of the largest 
interests in the State, the Ohio Independent Telephone Association 
has been practically inoperative. The meeting in Cincinnati was 
called for two reasons: To reorganize the association and to aid 
the independent interests that are working for a foothold in Cincin- 
nati, this being the only large city in Ohio and in the central district 
without the independent service. Over 200 telephone men were 
present, including managers of over 100 companies in Ohio, with a 
few invited guests from points in Indiana and Kentucky, together 
with a number of the ubiquitous supply men. 

A review of the state of affairs in Cincinnati revealed a rather 
peculiar condition, but a not altogether disheartening one for the 
independents. The Cincinnati & Suburban Bell Telephone Company 
has a fair-vired list for a city of this size, and its rates are high. 
The strong point in its armor is the fact that about 65 per cent. of 
its stock is owned by local capitalists, who control other public 
service corporations in the city. The independents are divided; four 
companies seeking a franchise at the present time. The Queen City 
Telephone Company, headed by George Bears and Harry Gates, has 
a capital stock of $1,000,000, and claims to have secured 2,000 sub- 
scribers. The Cincinnati Telephone Company is headed by Powell 
Crosley and George Fletcher, of Toledo, and has no list. The In- 
terstate Telephone Company, headed by S. Kinnon, operates in Ken- 
tucky and has lines extending to points opposite Cincinnati. The 
Fitzsimmons Telephone Company, headed by T. Fitzsimmons and 
D. J. House, claims to have an operative franchise and has about 
200 telephones conne::ing hotels and business houses in the city. Its 
efforts to extend its syscem have been thwarted and the legality of 
its grant is doubted. At present the applications of all the companies 
are before the Probate Court. It was the general sentiment at the 
convention that the rival interests ought to get together and present a 
solid front. The establishment of an exchange in Cincinnati is of 
great importance to the independent interests all over Ohio and those 
of southern Indiana and northern Kentucky, and much development 
is being hindered by this lack of connection. On the other hand it 
was also demonstrated to Cincinnati people that they were losing 
an immense amount of business through lack of connection with 
the independents. Numerous telephone managers testified that people 
in their cities were using the independent lines and telephoning orders 
for goods to other centers. It was alleged that the independents 
in Ohio have 85,000 telephones, while the Bell companies have only 
66,000 telephones, including Cincinnati. 

Mr. J. B. Hoge, of Cleveland, representing the Federal Telephone 
Company, the United States Telephone Company and the Cuyahoga 
Telephone Company presented the first paper, reviewing in an inter- 
esting way various features of the independent telephone movement 
already familiar to our readers. Mr. Hoge displayed several maps 
showing the independent toll lines of the Central States and the main 
trunk lines in the entire United States. Trunk lines extend as far 
east as Albany, N. Y.; Pittsburg, Philadelphia and Buffalo being 
connected up. Between Erie and Dunkirk there is a short gap now 
being filled, but from Erie there are unbroken lines all over Ohio, 
Michigan and Indiana. Illinois, Iowa, Minnesota and Wisconsin 
are well supplied and there are lines running down through Missouri 
and Indian Territory reaching a number of points in Texas. On the 
Pacific Coast there is considerable development, and some in the 
New England States. 

Mr. Frank Beam, of the Columbus Citizens’ Telephone Company, 
pointed out that the independent movement started in Ohio and 
that the National and Interstate associations were the outgrowths of 
the Ohio association, which was organized in 1895. He maintained 
that the future of the independent movement depended upon the ex- 
tending of long-distance lines and the connecting up of all inde- 


pendent companies. He claimed that general business conditions 


were absolutely different from what they were five years ago. For- 
merly the business man transacted his business by telegraph. Now 
he calls up his man by telephone and talks with him direct. The in- 


ability of the local long-distance company to furnish the desired con- 
nection, counted against the entire independent movement in every 
Through the inability of the United States Telephone 


instance. 
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Company to extend its toll lines, Mr. Beam stated that his company 
in Columbus was obliged to turn away almost as much long-distance 
business as it takes on. Columbus should have at least 35 additional 
circuits to relieve overcrowded lines to numerous points in Ohio. 
He urged the various independent managers to offer to take stock 
in the long-distance company and said that that company would be 
willing to spend the money invested in the county or locality served 
by the investor. He said that even under present conditions prac- 
tically no extensions having been made in three years, the United 
States Company was earning fine profits and offered an excellent 
investment. He also urged the Cincinnati people to get together and 
stated that prominent Ohio companies would undoubtedly be. will- 
ing to take stock in a single Cincinnati company, because an exchange 
in that city would aid their business. He said that with independent 
service, Cincinnati merchants would have five times as many calls 
as at present and he thought they could well afford to pay the addi- 
tional $60 per year for another telephone. 

Mr. Miller, who has just left the Bell Company after eight years 
of service, to become manager of the Dayton Home Telephone Com- 
pany, also urged the importance of extending the long-distance 
systems. He stated that the Bell people formerly confined their 
efforts to working the large cities, but they are now building up the 
toll business. The Bell people now have a large number of men at 
salaries ranging from $100 to $200 per month, selling long-distance 
coupons all over Ohio. He claimed that in Columbus alone over 
$65,000 worth of these coupons had been sold in two months. Day- 
ton, Columbus and other cities were losing the business through 
lack of connection with Cincinnati. He urged that pressure be 
brought to bear to induce local merchants to patronize jobbers in 
other centers than Cincinnati, and he said the Cincinnati merchants 
would soon awaken to the importance of having independent con- 
nection with these people. He thought this plan would be very 
effective because many of the local merchants are stockholders in 
independent companies. 

Mr. J. B. Rhodes, of Zanesville, presented a paper on “Party Lines.” 
He said that for a modern exchange of say 2,000 subscribers the 
average cost of construction should not exceed $200 per individual 
line. If for such a plant the residence rate is $24 per year, the 
gross earnings would be 12 per cent. of the amount invested. By 
equipping such a line with four-party service, the investment, in- 
cluding four instruments, should not exceed $230. If a rate of $15 
is charged for four-party service, the revenue would be equal to 26 
per cent. instead of 12; but as a conservative estimate would place 
the average number of telephones on a line at 3 instead of 4, this 
would doubtless in practice be reduced to something over 20 per cent. 

The rates for farm line service in Ohio usually range from $1 to 
$1.50 per month, which, considering the initial investment and the 
cost of maintenance, yields a smaller return to the stockholder than 
any other class of service. But for a distance of from five to ten 
miles from exchanges where troublemen are at all times available, 
the service can be profitably handled at these rates; but in most 
counties there are numerous residents in districts more remote, who 
are equally anxious for service. Many of these districts are from 
fifteen to twenty-five miles from an exchange, which renders it very, 
difficult and expensive to handle them. From the company’s point 
of view, it would seem that a schedule of rates proportionate to dis- 
tances should be established; but unfortunately for the company, 
the farmer in remote territory is not inclined to accept this solution. 
The most feasible method by which such business may be handled 
is to allow the farmers in such districts to construct and operate their 
own lines and provide some equitable arrangement for interchanging 
business with them. If managers will interest themselves in such 
development they can usually govern not only the method of oper- 
ating, but the purchase of apparatus and the character of construction 
which, if accomplished, will render the service almost, if not alto- 
gether, as reliable and satisfactory as that furnished by the telephone 
company. When arrangements of this kind are made the telephone 
company should own and operate the necessary switchboards and 
charge a switching fee that will be sufficient to defray all necessary 
expense, and yield a reasonable return for the amount of capital 
invested. 

The discussions on this paper were spirited and developed a wide 
range of ideas as to the most desirable practice. They also demon- 
strated that in some sections there has been a tremendous growth 
of farmers’ community systems, many of them operating on the 
co-operative plan. 
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Mr. Chambers, of Winchester, Ky., said the company had 300 
telephones in the country. They put up party lines using six on a 
line with divided circuits. They charge $5 per year per mile for 
building and maintaining the lines, dividing the amount among those 
on.a single line. They furnish the telephones for $1 per month. 

Mr. Beam, of Columbus, favored a uniform rate. His company 
has a selective ringing and lock-out system, which is giving good 
satisfaction with six on a line; rate $15 per year. He urged that some 
standard form of selective lock-out system be generally adopted and 
suggested that at the next meeting committees be appointed to work 
on standardization. He said any system should have 50 per cent. 
farmers’ lines. For individual farmers’ lines his company charges 
$8 per mile in addition to the rate in the town. 

Mr. Miller, of Dayton, reported 700 farmers’ lines in Clark County. 
They have seven small exchanges in various corners of the county 
with trunk lines from each leading to central. The rate to farmers 
is $1.50 per month. The small boards are in a residence or store 
and the attendant is paid $20 per month to answer all calls. From 
six to ten are placed on a circuit and the circuits average three miles. 
They give free service throughout the county and for city calls as 
well. 

The Franklin County company reported fourteen exchanges in 
country towns. They charge $24 for business and $12 for residences 
and $15 for farmers. Six telephones are placed on a line. Free 
service is given throughout the.county except to Columbus. Farmers 
calling Columbus frequently pay a flat rate of $12 per year addi- 
tional and have individual service. A charge of 10 cents per call 
is made to those who call the flat rate people. 

Mr. Lasher, of Rutland, represented the Farmers’ Mutual Company, 
which has 2,000 subscribers connected with fifteen small exchanges. 
Each subscriber pays $2 for initiation fee and pays 15 cents per month 
towards an operator. He buys his own telephone and builds his own 
line to connect with the next farmer. Not less than 100 farmers are 
connected with a board and from nine to sixteen telephones are placed 
on a line. Each district maintains its own repairs. Free connection 
is given throughout the fifteen exchanges. The system connects 
with an exchange at Athens, and a portion of the subscribers have 
secured connection with the Bell system. 

Mr. Resinger, of Gallipolis, told of a farmers’ mutual system oper- 
ating in four counties and connecting with Gallipolis. Over 3,000 
farmers are now connected up. «Fifteen farmers organize a division, 
build their own lines, buy their own telephones and install a small 
switchboard. Each pays 10 cents per month for board service, and 
they have free service throughout the entire district. The Gallipolis 
company has made contracts with about 250 of these farmers who 
build their own lines to the city limits and pay $1 per year, giving 
them connection in Gallipolis. Outgoing messages are charged 10 
cents each. Through these lines others on the mutual system can 
reach Gallipolis and they pay 10 cents for each message. 

Several prominent delegates talked strongly against farmers’ 
mutual systems, as they claimed they were not properly maintained 
and were a detriment to the independent service. It was the general 
expression that the company at the county seat should thoroughly 
cover its own county and that free service should not be extended 
throughout the county. 

Mr. Davis Prewitt, of Winchester, Ky., presented a paper entitled 
“Consolidation,” outlining a plan of organization and union, on a 
kind of federated basis, with delegates in an upper and a lower 
chamber. 

Mr. J. B. Hoge, in discussing the plan of a central organization, 
thought that State lines should be disregarded and that in forming 
divisions the companies should be grouped around large cities. He 
thought it would be advisable to consider the toll business to various 
centers and place a company in the division to which it contributed 
the largest amount of toll business. The plan outlined by Mr. 
Prewitt brought out considerable discussion and it is probable that 
something tangible will develop from his ideas. 

In the general discussions which followed, W. Gilbert Thompson, 
president of the association, took occasion to warn the independent 
managers against making alliances with Bell companies. He stated 
that the Bell people were now working among the independents and 
were willing to furnish connection with almost any company, par- 
ticularly in the vicinity of Cincinnati. At many points in this district 
they are offering the farmers free connection with the nearby village 
as well as free connection with Cincinnati. 

Mr. J. B. Hoge, of Cleveland, gave the history of the recent order 


ELECTRICAL WORLD anp ENGINEER. 399 


of the Postmaster-General requiring postmasters to subscribe for 
only that telephone which reached Washington, which of necessity 
meant the Bell Company. He stated that in view of the strenuous 
objections made by the independents, this ruling had been modified 
to the extent that the department would consider upon their merits 
any applications made by independent companies. A committee com- 
posed of F. S. Dickson, Cleveland; Cyrus Huling, of Columbus, and 
E. L. Barber was appointed to oppose this ruling before Congress, 
if necessary. 

A committee on permanent organization was appointed and in 
its report it asked that the present temporary organization be con- 
tinued and that another meeting be held in May. when a permanent 
organization would be effected. Adopted. The present officers who 
are continued are: W. Gilbert Thompson, Lebanon, president, and 
E. E. Knox, Portsmouth, secretary. These gentlemen will act with 
the committee on permanent organization. 

The committee on credentials advised that managers of Ohio, 
Kentucky and Indiana, and manufacturers of supplies, be admitted 
to membership. Only Ohio managers to vote on Ohio matters and on 
election of officers. The matter was left open until the next meeting. 

The committee on legislation reported that two bills were now 
before the Ohio Legislature and advised that the association oppose 
both of them. House bill 166 provides that telephone companies 
desiring connection with other telephone companies may secure same, 
and that the company desiring the connection shall build the connect- 


. ing link and stand the expense. That the connected companies shall 


not charge more than they charge their own subscribers. It was 
claimed that the bill was introduced in the interests of a farmers’ 
system that was endeavoring to force a connection with an inde- 
pendent company on an unfavorable basis. It was the sense of the 
convention that the bill was indefinite and ambiguous, and it was 
voted to oppose the bill. 

House bill 149 is designed to regulate price and provides that rates 
shall not exceed $3 for residence telephones and $6 per month for 
business telephones. It was stated that this bill would not affect any 
of the independent companies in the State at the present time, but 
it was pointed out that in cases where manufacturing establishments 
at a distance from a large city wanted telephone service, the bill 
would make it possible for them to demand the maximum rate men- 
tioned. It was voted to oppose this bill and delegates were requested 
to communicate with their representatives to help defeat both meas- 
ures. 

A novel feature of the programme consisted of musical selections 
between the various papers. In place of the usual banquet a smoker 
and vaudeville entertainment was given in the banquet room of the 
Grand Hotel. Friday was devoted to the inspection of exhibits. 





A. I. E. E. Meeting. 





The regular monthly meeting of the American Institute of Elec- 
trical Engineers will be held at the Chemists’ Club, New York, Friday, 
Feb. 26, at 8.15 P.M. The following papers will be presented and dis- 
cussed: “European Practice in the Construction and Operation of 
High-Tension Transmission Lines and Insulators,” by Guido Se- 
menza, Chief Electrical Engineer of the Italian Edison Company, 
of Milan, Italy; “Conductivity of the Atmosphere at High Voltages,” 
by Harris J. Ryan, professor of electrical engineering, Sibley College, 
Cornell University, Ithaca, N. Y. 





Farmers’ Telephones in Winter. 





The farmers’ telephone was a boon during the recent heavy and 
unprecedented snows, and many interesting uses are reported in 
New York State in places where many roads were blocked with drifts 
over 10 ft. deep. Hemmed in so that they could not see a neighbor 
for weeks, farmers have been able to converse with their friends and 
thus keep in touch with the world. In some instances they have 
reported cases of sickness to the doctor in town and have obtained 
advice about care of the sick and the administration of such simple 
remedies as they might have at home. On one of these circuits in 
Otsego County all the families having telephones have received fre- 
quent treats from Mr. William Cushman, a farmer, who last sum- 
mer bought a fine Edison phonograph. He calls up the families 
on the circuit and they open the receivers. Then he sets the phono- 
graph up to the transmitter and sets it going. Its records are thus 
heard over miles of country by a widely scattered audience. 
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Telephone Transmitters.—VI. 





By Artuur V. Assortt, C. E. 

The Wilhelm Transmitter—The Wilhelm transmitter assembled 
is shown in Fig. 43. It resembles the Ericcson and Stromberg- 
Carlson by consisting of a brass case 2% in. in diameter x 7/16 in. 
thick, made of pressed sheet metal. In Fig. 44 the instrument is 
opened. The diaphragm consists of sheet iron 2 3/16 in. diameter 
and .o18 in. thick, supported upon a blotting paper ring and held 
in place by two 2-point brass springs .023 in. thick and .105 in. 
wide. There are two carbon electrodes each % in. diameter. The 
front electrode is secured to the diaphragm by means of a screw 
passing through its center and contains eight circular pockets around 
its circumference. The rear carbon is of the same size and similarly 
secured to the case by a screw through the center. It, however, 
has a series of concentric circular grooves. Around the rear elec- 
trode is a piece of felt, something like a circular lamp wick, which 
is tied to the electrode. This forms a capsule which is filled with 
15 grains of granular carbon. 

Double-Diaphragm Transmitters.—In the archives of the Patent 
Office a number of devices for transmitters are recorded that seem 
to possess both originality and merit along lines other than those 
embodied in the solid backs, but for some unexplained reason few 





FIG. 43.—WILHELM TRANSMITTER ASSEMBLED. 


of such instruments have found their way into practice. In fact, 
the double-diaphragm transmitter forms about the only exception. 
The principle of the solid back is to provide an immovable anvil 
on which one electrode rests, in front of which the diaphragm car- 
rying the other electrode is placed, perpendicularly to the direction 
of the sound waves. In the double-diaphragm models each elec- 
trode is placed on a mobile diaphragm, which is set parallel to the 
direction of the sound waves, and both are expected to vibrate. 

The essential features of most double-diaphragm instruments are 
illustrated by the model of Fig. 45. There is a drum-shaped case, 4, 
to enclose and protect the mechanism, provided with a sound-re- 
ceiving funnel, 4’. In the center of the case a ring, D, is fixed. On 
each face this ring is recessed to receive diaphragms B and B’, 
which may be of either carbon or metal. To the center of each dia- 
phragm is secured an electrode, b, usually of carbon, around which 
is placed an elastic ring of felt, b’, and the space between the elec- 
trodes filled with granular carbon. In the model of Fig. 44 there is 
a septum, or partition, C, in the center, and the ring, D, is made in 
two parts, thus this instrument is really two transmitters placed 
back to back. One battery wire, C2, runs to the center partition and 
the other to C’, to both diaphragms. There are no damping springs 
and by making the diaphragms very light and properly proportion- 
ing them to the resonant cavity an instrument of great power and 
delicacy of articulation should be produced. 
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In Fig. 46 a different design is shown. The two diaphragms, 
3-3, supported by the rings 2-2, form the sides of a resonant cham- 
ber, into which the sound funnel, 11, opens. The carbon electrodes, 
5-5, are bolted to the center of the diaphragms, and surrounded by 
a flexible fibrous wrapping, 7, while the cavity thus formed is filled 
with granular carbon. The simplicitysand cheapness of such designs 
is certainly remarkable. 

The Fahnestock Transmitter.—The transmitter manufactured by 
Fahnestock Transmitter Company, represerits the latest and in many 
respects the highest development in transmitter building. The as- 
sembled instrument is shown in Fig. 47. There is a base 4 in. long 
2 in. wide, to which a swinging arm 6% in. long is pivoted, that pro- 
vides reasonable range of motion to the mouthpiece. The base car- 
ries the induction coil in local battery instruments. On the end of 








FIG. 44.—WILHELM TRANSMITTER OPENED. 


the arms there is a rectangular chamber 15@ in, x 1% in. x % in, 
which is surmounted by the usual rubber voice funnel. The rect- 
angular chamber contains the talking mechanism. Fig. 48 shows 
the instrument dissected. There are seven principal parts. The arm, 
A, mouthpiece, B, button, C, cover, E, mouthpiece ring, D, and 
screws, F. The end of the arm carrys the rectangular cavity into 
which the button, C, is placed. The cover, E, is then set over the 
button and secured with the screws, F. Finally the mouthpiece, B 
is screwed into the cover, EZ, the ring, D, serving to take up any 
slack. Fig. 47 is a phantom drawing showing the button in place 
and the circuit connections. The speaking mechanism is shown in detail 
in Figs. 50 and 51. There is a metallic block, 4, A’, 1%4 in. x 1% in. 
x 7/16 in. recessed as at A on both sides. In each of the ininer 
recesses a disk of mica is placed to which a gold-plated electrode 
is secured, and which is fastened in place by the ring, C, as shown 
at Fig. 50. Each electrode carries a brass stud to which an aluminum 
diaphragm is attached. The outside of the diaphragm is shown at 
B and the inside, with an electrode in place at B’. Around the 
edge the diaphragm is dished to fit into the recess cut in the block, 
A. The space between the electrodes is filled with granular carbon 
and the rings, C, squeezed into place, making an air-tight joint. 
Then each diaphragm is secured to its studs by the nut, F. The 
recess in the block is cut so large that the diaphragms do not 
touch anything except the stud that holds them to the electrode, 
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hence there is nothing to impede or distort their vibration. Finally 
to prevent the sound waves from affecting both sides of either dia- 
phragm, the joint between the diaphragm and block is sealed with 
a thick solution of india rubber. From each electrode an insulated 
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FIG. 45.—DOUBLE DIAPHRAGM TRANSMITTER, MODEL I. 


wire runs to a screw on the top of the block as at A’. These screws 
connect to leading-in wires shown in Fig. 48. From an acoustic 










(FULL SIZE.) 
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mitter is the contact. Some transmitters use metal electrodes, and 
give excellent results, but on the whole experience is inclined to 
favor all contacts of carbon, and certainly so far no other substance 
has been found that is even approximately as good. 
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FIG. 46.—DOUBLE DIAPHRAGM TRANSMITTER, 
MODEL 2. (FULL SIZE.) 
The most common form of electrodes is a flat carbon plate, rang- 


ing,from % in. to I in. in diameter, and from 1/16 in. to % in. in 
thickness. 


Electrodes should be made of the hardest densest carbon; 





FIG. 47.—FAHNESTOCK TRANSMITTER ASSEMBLED. 


standpoint, instruments of the double-diaphragm type would seem 
to present many possibilities of which inventors have not as yet 
fully availed themselves. 

The Design of the Microphone.—The essential part of the trans- 









FIG. 48. 


FAHNESTOCK TRANSMITTER DISSECTED. 


those which are soft may be greatly improved by repeated boilings in 
a very dense solution of sugar, after each of which the carbon disc 
should be placed in a crucible covered with charcoal or carbon dust 
and heated to a bright red. Many other forms of electrodes have 
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FIG. 52,.— CARBON ELECTRODES, 


FIG. 50.—THE BUTTON OF FAHNESTOCK TRANSMITTER DISSECTED. 


FIG. 53.—GRANULAR CARBON MAGNIFIED. 


FIG. 5I1.—DETAILS OF FAHNESTOCK TRANSMITTER. 
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been tried with varying degrees of success. Some such forms are 
illustrated in Fig. 52. About the granular carbon itself a cloud of 
mystery has always hung. But it is after all a simple matter, though 
to produce the best variety requires some practice. The National 
Carbon Company and Pinnar, of New York, furnish excellent 
products. Fig. 53 shows four samples of granular carbon magnified 
about eight diameters. Samples A and B are so-called No. 24; 
that is to say, are sized through a sieve with twenty-four meshes per 
linear inch. Samples C and D are No. 50 carbon. Most transmitter 
builders prefer to have both the electrodes and the granular highly 
polished. Electrodes can be surfaced by any of the well-known 
methods of polishing. An excellent way is to use carbon dust on a 
flat lap, with a final finish of crocus or putty powder. But to receive 
a remotely satisfactory surface the hardest and densest carbon must 
be used. With the granular polishing is much more difficult, be- 
cause the sharp edges of the granules should be as far as possible 
preserved. In Fig. 53 A and C are specimens with dull finish and 
B and D are polished. One of the most important points is careful 
sizing as a prevention against packing, for the best preventions 
against this difficulty are to provide for room around the electrodes ; 
use a thin layer of granular, which has by repeated sifting been sorted 
till all the particles are as nearly as possible of the same size. 





New Telephone Patents. 





AN IMPROVED COIN COLLECTOR. 

Coin-collecting attachments for public telephone stations have been 
undergoing great improvement, change after change having been 
introduced to correct defects which practical service has indicated. 
The separation of the cash and mechanism compartments to prevent 
temptation getting the better of the inspectors and the provision 
of good locks upon the cash compartments were among the early 
improvements. These were followed by the perfection of distinctive 
audible signals, and automatic coin return apparatus. The turn now 
taken is toward the abandonment of audible signals altogether and 
instead of making the deposit of the proper coin necessary in order 
that the central office may be signaled at all. 

This latter tack is that which has been followed by the American 
Telephone & Telegraph Company, its coin-collector having been 
developed primarily at the hands of Messrs. Bullard and Scribner 
and lately improved by S. J. Larned, of Chicago. It may be well to 


b 





FIG. I.—LARNED COIN COLLECTOR. 


describe the apparatus in its present form, i. e., as it is disclosed in 
a patent recently issued to Mr. Larned. 

The control of a coin is accomplished first by the peculiar contour 
of the coin slot, clearly shown in Fig. 1, and secondly by three pins, 
e?, e* and e5, mounted upon the tilting armature of a polarized 
electromagnet (outline dotted) and projecting into the coin slot. 
The various circles marked c1, c?, etc., show different positions 
which a coin may assume, in its course through the machine. The 
coin, c1, just deposited rolls down the slot until it strikes the pin, e5. 
If this latter is in its normal or unactuated position the coin will 
be deflected to the left as at c?, c*, c5, and be returned to the de- 
positor at b. This coin route corresponds to some error of condition 
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in the apparatus. Such an error would be that of a failure of the 
user to remove the receiver from the hook. Another would be the 
failure of current to reach the instrument through any disability 
of the line or apparatus. Such a disability wi!l prevent the proper 
signalling of the operator, and it is, therefore, just that a deposited 
coin be at once returned. This latter feature is one distinctive of the 
present improvement. Let us suppose, however, that everything is 
in working order. Then the pin, e5, will be in the position j1, the ar- 
mature to which it is fastened having tilted under the influence of 
a circuit closed by the rising switch hook. The coin will then fall 
to the position c*, where it closes a circuit between pins c® and e?, 
this a shunt upon a high resistance included in the signal circuit. 
The reduction of resistance of this circuit consequent upon this 
shunting action permits the flow of sufficient current to actuate the 
line relay and signal. When the operator responds in the usual way, 
the circuit changes permit the armature of the collector magnet to 
return to the mid-position. This brings pin e* in the middle of the 
slot, obstructing the slot entirely, and at the same time causes pin 
e? to release the coin, which falls to position c*. The operator now 
is in communication with the caller. If she succeeds in completing 
the desired connection a key provided for her enables her to move pin 
e* to throw the coin into the cash box. If, on the other hand, the cal 
fails, the coin can be returned at b by the mere sending out of a re- 
versed-current impulse. 
NEW SWITCHING KEY. 

In Fig. 2 is shown a side view of a combined ringing and listening 

key for switchboard use, which has been patented by J. S. Goldberg, 





FIG. 2.—GOLDBERG SWITCHING KEY. 


of Chicago. Aside from the neatness of design, the most notable 
feature is the method used for preventing disturbing effects from 
overtravel of the key plunger when this is being restored to the mid- 
position. For example, suppose an operator, after “listening in” on 
a circuit restores her key so that it overtravels. If this is one of 
the usual keys the middle springs of the ringing part may momen- 
tarily, under the influence of the plunger, clear their normal con- 
tacts and make a click upon the line. Mr. Goldberg makes his mid- 
springs on the ringing key much stronger than those of the listening 
key, so that any energy stored in the cam by the latter will be quickly 
absorbed by the former. The slight motion which is imparted to 
the middle ringing key springs is then rendered of no effect, because 
the line of resistance of the springs is so offset from the line of ap- 
plication of pressure from the cam that a considerable motion of the 
latter is required in twisting the springs before any outward motion 
of them away from their contacts occurs. The Stromberg-Carlson 
Company has obtained this patent by assignment. 
DESK STAND SET SUPPORT. 

A swinging desk stand support is the subject of a patent which has 
been granted to J. S. Detrick. This is a counter-weighted shelf 
support arranged to swing in a vertical plane and suspended in a 
frame attached to the ceiling. By pull chains the shelf may be 
swung down for use or pulled up out of the way. 

TRANSMITTER HANGER. 

A transmitter hanger for supporting switchboard transmitters 
forms the basis of another patent of recent issue. This hanger is 
pressed up out of sheet metal. At the top is a cross-bar with per- 
forations through which the cords may be tied. From this two 
legs project downward, one perforated to be clamped to the trans- 








404 





mitter front by the mouthpiece, and the other adapted to be fastened 
to the rear of the transmitter by screws. The patent for this hanger 
has been issued to M. Setter, of Chicago, and has been assigned to 
the American Electric Telephone Company. 





Meeting of Wisconsin Independent Telephone 
Association, 





This meeting, held at Milwaukee, on the roth and 11th of Feb- 
ruary, was the fifth annual convention of the Independent Telephone 
Association of Wisconsin. About 75 companies were represented. 
There were two papers read, one on “Improvement in the Telephone 
Service,” by Prof. G. W. Wilder, professor of telephony in the 
Armour Institute, Chicago; and one on “Legislative Prohibition 
of Discrimination in Telephone Rates,” by Mr. J. C. Harper, presi- 
dent of the Dane County Telephone Company, Madison. The Green 
Telephone & Electric Company, of Milwaukee, was suspended from 
the association as its proprietor, Senator J. H. Green, of that city, 
had been so actively opposed to all legislation sought for by the inde- 
pendent companies in the State and had labored so hard in behalf 
of the Bell Company. Resolutions- were adopted strongly censuring 
the Postmaster-General, H. C. Payne, for issuing an order some 
time ago by which many post-offices throughout the country had 
been ordered to use only the telephone service giving communication 
with Washington. A committee of six was appointed to look after 
telephone legislation at the next session of the Legislature. Nine 
companies were received as members at the meeting. A committee 
of three was appointed to arbitrate whatever disputes might arise 
between companies. A committee of three was appointed to interest 
the citizens of Milwaukee in the installation of an independent ex- 
change. It was decided to hold the next annual convention in Mil- 
waukee on February oth and roth, 1905. The secretary’s report 
showed the continued rapid growth of the independent telephone 
business in the State, and of the association, which now comprises 
about three-fourths of the independent telephone interests in Wis- 
consin. During the past two years 90 new telephone companies were 
incorporated in the State with $1,500,000 of capital, and to-day Wis- 
consin has 250 independent telephone companies with an investment 
of $3,500,000 ; 1,200 toll stations, 350 exchanges and 35,000 subscribers, 
of which number 8,000 are rural subscribers. 

The following officers were elected for the ensuing year: Richard 
Valentine, Janesville, president; H. G. Slater, Waupaca, vice-presi- 
dent; H. C. Winter, Madison, secretary and treasurer. Members of 
the executive committee—C. W. Twining, Monroe; G. Huette, She- 
boygan; J. C. Harper, Madison; W. F. Goodrich, La Crosse; Julius 
Thielman, Merrill; John M. Baer, Appleton; E. A. Miller, Hixton; 
J. C. Crowley, West Superior. 

The Independent Telephone Association of Wisconsin was or- 
ganized at Weyauwega, March 21, 1900, since which time it has 
held eight meetings. The objects of the association, as stated in 
the constitution, are the protection of all telephone interests of com- 
mon concern to members of the association; the protection of sub- 
scribers to telephones and exchanges operated by members of this 
association; the bringing about of a reasonable charge for tolls and 
rentals of telephones, so that the telephone may be within the reach 
of the masses of the people; the bringing about of a complete system 
of municipal communication and long-distance trunk lines within 
the State of Wisconsin and in connection with independent tele- 
phone organizations of neighboring States. 





Iowa Telephone Association. 





The eighth annual meeting of the Iowa Telephone Association will 
be held in Des Moines, Iowa, on March 8, 9 and 10. A large at- 
tendance is expected. Following is a list of the subjects that 
will be presented at the meeting: “The Farm Line Proposition,” 
“Operating a Telephone Plant as a Side Line,” “Long-Distance 
Lines,” “Jealousy Among Independent Telephone Men,” “Shall We 
Establish a Clearing House?” “Automatic Apparatus from the Stand- 


point of Service and Operating Expenses,” “Our Business Relations,” 
“Leased Toll Lines,” “How Can We Promote Better Feeling Among 
Toll Operators, Inducing Harmony, Improving our Service, and 
thus Reducing the Lost Call Record?” “Necessity of Uniformity in 
Toll Line Service and Rates,” “Our Loyalty to the Principles of the 
Association. 


” 


There will be an exhibition of apparatus and a banquet. 
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CURRENT NEWS AND NOTES. 





WIRELESS TELEGRAPH IN THE WAR.—A London news 
agency has a dispatch from Rome stating that an Italian officer in 
charge of a wireless station in Tientsin says the Japanese battleships 
intercepted “Marconigrams” sent by the Russians. 





PARIS METROPOLITAN UNDERGROUND.—The receipts of 
the Paris Metropolitan railways in 1903 amounted to $3,458,165, 
against $2,152,335 in 1902, several new lines having been opened 
during the year. The number of tickets issued was 100,107,631, an 
increase of 37,984,903 during the year. 





LIGHTING BOIS DE BOULOGNE.—One of the most extensive 
and important pieces of park lighting by electricity is to be carried 
out in the famous Bois de Boulogne by the municipality of Paris. 
The park will be divided into three sections and the most popular 
alleys and avenues in each will be illuminated. 





WATER PIPE THAWING.—As already noted in these pages, 
some little work has been done this hard winter in thawing out 
frozen water pipes electrically. The latest instance is reported from 
Elmira, N. Y., where, it is stated, electricians in the employ of the 
local water company have succeeded in thawing out frozen water 
mains. A positive wire was inserted at one end of each of a one- 
hundred-foot section and a negative wire at the other end. The cur- 
rent was then turned on and the ice rapidly melted. The mains were 
six inches in diameter and located in the outlying portions of the city. 





LETTER TO THE EDITORS. 


Theories in Wireless Telegraphy. 





To the Editors of Electrical World and Engineer: 

Sirs:—This discussion on the theories in wireless telegraphy is 
rapidly becoming “space-expanding,” and I am afraid, correspond- 
ingly tedious. The main point now at issue, however, is at last well- 
defined. From Prof. Fessenden’s letter in your number of January 
30, it is clear that he holds to the idea of space-propagated waves, 
while my theory involves surface-propagation. 

For the present we will agree to differ on this point, though there 
are many effects on which it would be interesting to have further in- 
formation as to Prof. Fessenden’s conceptions of the wave forma- 
tion after it has been distorted in various ways. What, for instance, 
are the successive changes in the electromagnetic field associated 
with waves transmitted from England to the Antipodes? For I 
gather that Prof. Fessenden, like myself, believes in the possibility 
of communicating between antipodal stations. 

The question of quantitative measurements of a kind intended to 
prove whether the law of inverse squares or inverse distances holds 
is a very complex one, and if any reliable investigations of this 
matter have been made it would be very interesting to know exactly 
under what conditions the tests were made, what readings were 
actually obtained, what the character of the surfaces over which 
waves were propagated, and how the calculations were made from 
the readings. I am not aware of any published results bearing on 
this point. Those who have attempted quantitative measurements 
in wireless telegraphy must be aware of many of the considerations 
which would enter into the question, and how anything like accurate 
allowances can be made for these in working out the calculations is 
dificult to see. To take one factor only—how would resistance 
losses due to imperfect and possibly varying conductivity of the 
surface, be eliminated? Or does Prof. Fessenden contend that there 
are no losses of the kind, seeing that he holds there are no currents 
in the surface of the earth with consequently no C?R losses? 

I do not propose to reply in extenso to the letter referred to, but 
rather to revert to the original point at issue, which is in danger, 
like Prof. Fessenden’s sliding wave theory, of sliding out of sight. 
In its latest aspect the theory appears to belong to M. Blondel. 

Can Prof. Fessenden point out any statements made by him in 
the published account of what he calls “his theory” appearing in 
the Transactions of the American Institute of Electrical Engineers 
for November, 1899 (which he refers to in his letter in your issue 
of October 31 last as the first publication of his sliding wave theory), 
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which differ from mine advanced in May, 1899? I fail to find a 
single point of difference. I do not say that he did not have the 
space-propagation idea in mind, but that it is certainly. not so ex- 
pressed, and that, therefore, I am justified in my statement that the 
theory was first given by me. 

Some of Prof. Fessenden’s arguments (?) in your issue of Jan- 
uary 30 in support of his contentions are distinctly humorous; but, 
I should think, hardly calculated to throw dust in the eyes of any 
who may care to follow this discussion closely. I refer more par- 


DYNAMOS, MOTORS AND TRANSFORMERS. 





Direct-Current Dynamo Design—Fynn.—Continuations of his 
illustrated serial. In the present installment he discusses several 
details of construction of the armature and field coils and makes the 
following remarks on commutation. The view is still extensively 
held that in order to obtain perfect commutation, it is necessary to 
work the teeth and air-gap distances up to very high values. As a 
matter of fact, the only effect of such a design on the no-load zone 
commutation is that it goes a long way to prevent an abnormal dis- 
tortion of the field which might interfere with the commutation, but 
provided this distortion is guarded against in some other way the 
air and tooth densities may be as slow as desired without interfering 
with perfect commutation. Since the commutation depends on the 
correct variation with time of the intensity of the short-circuit cur- 
rent, the duration of the short-circuit must play an important part 
in the process, and all those various e.m.f’s or differences of poten- 
tial which prevail during the short-circuit must be taken into consid- 
eration. Further, the nature, intensity and variation of the field 
through which the short-circuited spool travels must be considered. 
In order to make commutation possible within the no-load zone, with 
fixed brushes, it is necessary to so choose these various values that 
the alteration of the commutating field with a varying load does 
not alter the short-circuit current sufficiently to produce a materially 
increased or decreased current density under the brush at the end 
of the commutation. To obtain a very wide range, it will, therefore, 
be best to so arrange matters as to obtain a little too great a density 
at no load, and a little too small a density at full load, the permis- 
sible limits of deviation from the normal mainly depending on the 
quality of the brush used, being considerably greater for carbon 
than for copper brushes.—Lond. Elec. Rev., January 8, 15, 22. 

Eddy Current Losses —NIETHAMMER.—A mathematical article on 
the calculation of the eddy current losses in the pole shoes and in 
the armature. By proper design these losses may always be made 
so small that they can be neglected. Concerning the losses in pole 
shoes with slot armatures the rule is that the ratio of breadth of 
slot to air-gaps should be smaller than one to two. This ratio should 
be the smaller, the greater the speed and the larger the total pole 
shoe surfaces. The last point is the reason why many firms (espe- 
cially American ones) laminate the pole shoes of their large ma- 
chines. He gives a number of formulas for the eddy current losses 
in armatures.—Zeit f. Elek. (Vienna), January 24. 


REFERENCES. 


Theory of Alternators.—Putsic.—The first part of an illustrated 
article in which the author shows that the well-known circular dia- 
gram, representing the action of induction motors, may be applied 
to alternating-current generators.—Zeit. f. Elek. (Vienna), January 31. 

Predetermining Magnet Windings—Matcotm.—An article on the 
determination of the value of the current required to bring a coil 
to the working temperature by assuming that that current would in 
one hour raise the temperature of the coil one-third of the total rise 
for ten hours, and making the ten-hour rise the criterion of heating. 
Thus, if the rise in temperature after ten hours in circuit was to be 
60°, the author assumes that the current which produces a rise of 20° 
in one hour will cause the 60° rise in ten hours. This is not always 
true, of course, but it is near enough for practical work.—Am. Elec., 
February. 
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ticularly to his remarks on “Lodge Waves” and his “discovery” of 
a new type of wave. 

It is to be hoped that Prof. Fessenden will find time to publish a 
full account of his many valuable researches in wireless telegraphy, 
and if these are convincing proof of the correctness of his main 
views, I shall be the first to acknowledge it; but meanwhile I am 
content to let the case await further experimental developments, and 
do not abate my position one iota. 


Lonpon, ENGLAND. J. E. TAytor. 


SD. 


LIGHTS AND LIGHTING. 





Permeability of Fog for Light Rays of Different IVave Lengths.— 
RupoLtpH.—An account of experiments made in the laboratory in 
which he found that artificial fog was more permeable for blue rays 
than for red rays, which is in disagreement with generally accepted 
assumptions. His fog was of the density 50, i. e., of 50 candles of 
a source of light only 1 passed through 1 meter thickness of fog; 
this is, however, not a dense fog (Editorialle). The results cannot 
have a general value, but depend on the conditions of the experiment. 
The absorption maximum depends on the size of the drops of fog.— 
Phys. Zeit., January 15. 


POWER. 


Electric Hoisting Without Loss of Energy in a Rheostat.—Kam- 
MERER.—An illustrated description of an electric hoisting system with- 
out the use of a rheostat. The peculiar feature of a hoisting oper- 
ation is’ that after a starting period of, say, 20 to 30 seconds imme- 
diately a breaking period of 10 to 20 seconds follows. The machine 
is a combination of two shunt motors designed in such a way that 
by varying the field strength the number of revolutions of each 
moter can be varied in the ratio of 2 to 3. The pole wheel of the 
first motor is stationary, that of the second motor can revolve, while 
the armatures of the two motors are so connected as to revolve 
together. The two fields may first be equally excited, but in reverse 
sense; then the armature of the first motor revolves with a certain 
speed and takes the armature of the second motor along. The pole 
wheel of the second motor tends to revolve in the opposite direction 
with the difference of the speeds of the two armatures with respect 
to their fields. The pole wheel of the second motor will, therefore, 
remain at rest as long as the excitation of both fields is equal. If, 
now, the excitation of the first motor is diminished, while that of 
the second motor is kept constant, the relative speed of the first 
armature with respect to the first pole wheel increases and the rela- 
tive speed of the second armature with respect to the second pole 
wheel decreases. Hence, the second pole wheel will now revolve 
in space, the first machine working as motor, the second as generator. 
The first field strength may be so far diminished that the relative 
speed of the first armature with respect to its field is 50 per cent. 
above the normal speed ; the second pole wheel will, therefore, revolve 
with one-half the normal speed. To decrease the latter speed again, 
it is only necessary to increase again the first field excitation. When 
it is again normal, the second pole wheel is at rest. When the second 
(movable) field is then decreased, the second pole wheel will begin 
to revolve in the opposite direction, the first machine now acting 
as generator and the second as motor; the operation, therefore, cor- 
responds now to an electric brake. It will be seen that the control 
is very simple, the exciting currents only being varied; after oper- 
ation has begun, nothing is changed any more in the connections 
between the armatures and the supply network. The author thinks 
that this system would be specially suitable for elevators in office 
buildings and hotels, running at a speed of 1 to 2 meters per second. 
—Elek. Bahnen, January, No. 1. 

Electromechanical Coupling —Gasnier.—A note presented to the 
French Academy on an “electromechanical” coupling which allows 
a continuous change of speed from zero to maximum speed, and 
which is specially suitable when the prime-mover is near the axle to 


be driven. It consists of a combination of the prime-mover with two 
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dynamos, one running as generator, the other as motor, and both being 
of a much smaller capacity than the prime-mover, say 4 or 4. The 
prime-mover transmits always a certain part of its power directly to 
the main axle to be driven, while the rest of its power is absorbed 
by the electrical machine which runs as generator. A train of epi- 
cyclic gearing is used in such a way that the main axle is acted 
upon simultaneously by both the prime-mover and the dynamo 
which runs as motor. These two machines are separate and may 
consequently have different speeds. For instance, an epicyclic gear- 
ing may be composed of a central toothed wheel and an external 
wheel with inside teeth, with teethed wheels between the two. The 
axles of the latter are fixed on a support. The desired result is 
obtained by connecting each of the three parts (internal wheel, ex- 
ternal wheel and support of the middle wheels) with one of the 
three axles—that of the prime-mover, that of the electric motor and 
the main shaft, respectively.—L’/nd. Elec., January 25. 


Electric Installation in a French Cotton Mill.—An illustrated de- 
scription of the installation of the Mirecourt Cotton Mill, which is 
one of the most important mills in France. Electric equipment was 
preferred to the ordinary mechanical equipment because the tenders 
showed that the first cost and the cost of up-keep would be smaller 
and the efficiency higher in the former case. There is a steam- 
driven 600-hp alternator giving three-phase currents with a fre- 
quency of 50 cycles at 400 volts. The motors receive directly the 
three-phase currents at 400 volts, but the lamps are arranged so 
that each receives 230 volts. The motors are of the induction type 
with short-circuited rotor. All the motors for spinning are placed in 
recesses in the walls to avoid blocking up the passages. The switches 
and circuit-breakers are placed in iron boxes. For the weaving shed 
the motor used for the preparing machines is placed in the wall, and 
the motors which work the looms are suspended from the ceiling; 
thus no space has been lost. The pulleys for the above-mentioned 
motors are divided into two parts by a projecting disc, and they 
drive by means of two belts, one on each side of the disc, the shafts 
for two lines of looms; this method annuls the sideway pull of the 
belt and diminishes the friction on the bearings. The switches are 
controlled by means of levers from the floor level. For starting the 
installation the alternator is excited by a battery before starting the 
engine. All the switches are closed, and the alternator is slowly 
run up. All the motors start at once and accelerate as the engine 
runs faster. When this is up to full speed the whole factory is in 
normal running order. The excitation is regulated at the switchboard 
to give the desired voltage and the battery is replaced by an 
exciter. Induction motors are believed to be peculiarly adapted 
to the special conditions existing in the textile industries, in which 
speeds are required as constant and uniform as possible under vary- 
ing loads, with continuous working and facility of control. With a 
working day of 10 hours and a consumption of 1.7 pounds of coal 
per indicated hp-hour, the electrical system has saved 836 pounds 
of coal per day, so that for a year of 300 working days and an aver- 
age price of $6 per ton, a yearly saving of $680 is effected. This 
system has been in use for about a year, and the cost of maintenance 
has been found to be practically nothing—Lond. Elec. Rev., Jan- 
uary I5. 


Hydroelectric Developments in France.—Biocu.—A_ fully-illus- 
trated article on hydroelectric plants in the country around Grenoble, 
which was the headquarters of the Congress of Houille Blanche 
(white coal, meaning the utilization of water falls for producing 
power). The equipment of the different plants is described and the 
following figures are given for the utilization of hydroelectric power 
in the Alpine region: aluminum works, 22,536 hp; other metallur- 
gical factories, 20,485 hp; chlorate of potassium works, 9,000 hp; 
calcium carbide works, 104,466 hp; sodium chlorate works, 13,500 hp; 
transmission of power and lighting, 48,727 hp; various industries 
(like paper and pulp mills, cement works, etc.), 19,989 hp; total, 
238,703 hp. (A description of one of the Grenoble plants was printed 
in these columns February 6.)—Lond. Elec. Rev., January 22. 


Coal Consumption in Central Stations—Gites.—A paper read be- 
fore the Manchester Section of the (British) Institute of Electrical 
Engineers, concerning the question of handling coal. He says that 
if the central station is a small one, burning say 50 tons per week, 
mechanical stokers will show very little gain over hand-firing, unless 
it is necessary to avoid all smoke or to burn a very small, low-class 
fuel. In large central stations, however, mechanical stokers are very 


satisfactory, for not only can a cheaper coal be used than with hand- 
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firing, but the economy of labor in employing these machines, in 
conjunction with a coal-elevating and conveying plant, may reach 
sometimes 30 to 40 per cent. over hand-firing. Kennedy considers 
the following figures ideal for a central station: 10% pounds of 
water evaporated per pound of coal, and 8% pounds of steam at 
engine per pound of fuel burned. On this basis the author calculates 
the coal consumption of a modern 775-kw plant, with the following 
guarantees: Steam pressure at engine, 170 pounds; steam consump- 
tion per kw-hour (full load), 21.92 pounds; vacuum, 24 inches ; tem- 
perature of steam at engine, 450° F. Then the coal consumption will 
be 2.58 pounds per kw-hour. He gives a list of coal consumption in 
various British central stations, with indications of the conditions 
under which the stations are worked. In this list the coal consump- 
tion in pounds per kilowatt-hour is highest for Blackpool, 15.4; and 
Derby, 13.2; and smallest in Bradford, 4.1; Salford, 4.3, and St. 
Helens, 5. The load factor in these stations is 14.32, 13.36, 20.93, 
21.84, and 19.78 per cent., respectively. The influence of the load 
factor on the load consumption is also shown in diagrams.—Lond. 
Elec., January 22. 
REFERENCES. 


Electric Power in Railway Workshops—Duxs anv SucHy.—An 
illustrated description of the electric equipment of the railway work- 
shop of Linz in Austria. There are 25 three-phase induction motors 
used for operating cranes, pumps and drills. With the exception of 
two, which have a short-circuited armature, all the motors are pro- 
vided with slip rings. Power is provided by a three-phase generator 
running at 110 revolutions, and giving 200 kilovolt-amp. for non- 
inductive load, the voltage being 220.—Elek. Zeit., February 4. 

Electricity in British Coal Mines.—A note stating that electrically- 
driven coal-cutting machines have come largely into use in Lan- 
cashire, where experiments have been going on since 1899, with great 
success. The output per man has been increased and coal is now 
economically worked which previously had been unworkable at a 
profit by hand.—Lond. Elec. Rev., January 22. 

Turbines.—Scumivt.—A long article on the principles and theories 
underlying the construction of vapor turbines. The theoretical form- 
ule of mechanics and thermo-dynamics are given, upon which in- 
vestigations with regard to the turbine must be based in order to 
obtain useful and reliable results. By means of the formule given, 
the nozzle area and proportions, as well as the bucket velocity, may 
be predetermined with sufficient accuracy for all practical purposes.— 
Am. Elec., February. 


TRACTION. 


Electric Traction on Trunk Railways.—HeErzoc.—A profusely-illus- 
trated article in which the author first emphasizes that if ever electric 
traction is to be introduced on trunk railways, it must be done with- 
out any interruption of service, and on the tracks and rolling ma- 
terial, now available, with the exception of the locomotives. The 
weakest point in electric traction will be the trolley line. The author 
describes in detail the system of the Oerlikon Company (single-phase 
transmission, motor-generators on the locomotive, direct-current 
motors) and dwells at length on mechanical details of construction 
of the trolley and trolley wire (which, of course, may also be used 
on: locomotives equipped with single-phase motors). The trolley wire 
is not above the center of the road, but at the side, and the current 
is taken off by means of a rod curved in a convex form towards the 
trolley wire and pressed against the latter by means of a spring. 
This rod is movable in a plane perpendicular to the direction of the 
train, around a shaft which is placed insulated on the locomotive. 
Moreover, the position of this rod may be varied in height or in cross- 
direction either by hand or automatically. The advantages are that 
the rod adjusts itself to any position of the trolley wire. The cur- 
rent is generally taken from the upper part of the trolley wire, where 
there is no ice or sleet in winter. The fact that the trolley wire is 
placed at the side of the road will enable the introduction of the 
system without interruption of the steam service.—Elek. Bahnen, 
January, No. 1, 2. 

Conduit System.—MILLar.—An abstract of a paper read before the 
(British) Institute of Civil Engineers, on the electrical reconstruc- 
tibn of the South London tramways on the conduit system. The 
conduits are 2 ft. deep by 1 ft. 21%4.in. wide, and consist chiefly of 
cement, concrete and cast-iron yokes, the latter spaced at 3 ft. 9 in. 
intervals, which support the slot rails and form a template to which 
the concrete panels are moulded. Chambers are formed at intervals 
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of 5 yards for the reception of the insulated supports from which the 
T-shaped conductor bars supplying current to the cars are hung. 
These insulators have a porcelain body in appearance like an in- 
verted jar and are protected and secured in an iron cap, which is 
bolted to the slot rails. The steel rod which carries the conductor 
bars is cemented inside the porcelain cup, and the actual attachment 
to the bars is made by means of cast-iron clips, capable of adjust- 
ment by means of an eccentric washer. The conductor bars have a 
sectional area of 2.15 sq. in. They are placed symmetrically in 
the conduit 6 in. apart, and the minimum air-gap between the con- 
ductors and the conduit structure is 2 in. Drainage of the conduit 
is provided for by connecting it to the sewers at intervals of 60 
yards. The slot is 3% in. wide. The line is divided into %4-mile 
electrical sections, each section being fed by separate distributors. 
The current is generated by two 1,500-kw, direct-current sets, the 
normal voltage at the main station being 625 and on the line approx- 
imately 550.—Lond. Elec., January 15. 


Electric Traction in Great Britain —A table giving a large amount 
of statistical information on the present condition of electric trac- 
tion in Great Britain; also an editorial on this subject. The number 
of electric tramways supplied from combined tramways and traction 
stations is no less than 88 out of a total of 130; that is, over % of 
the whole list. Central station engineers endeavor to improve the 
load factor by adding a tramway load and in some cases an extremely 
low price is charged for the tramway supply. On the other hand, 
while public lighting is a useful addition to a tramway station, the 
peaky private lighting is not. Four electric railways were running 
at the end of 1902 in Great Britain: the Liverpool Overhead Rail- 
way, the City & South London Railway, the Waterloo & City Rail- 
way, and the Central London Railway. During 1903 two new lines 
were opened: the Mersey Railway, and the pioneer, six miles of elec- 
trically-equipped Metropolitan District Railway. Shortly the Great 
Northern & City Railway and electrically-equipped sections of the 
Northeastern, Lancashire & Yorkshire Railway will be opened. 
Progress is also being made with the transformation of the Metro- 
politan District Railway and the building of the tube lines of the 
Yerkes group. In electric railway, as in tramway work, standard- 
ization is now being approached. The main difference between elec- 
tric railway systems lies in the position of the third rail and as to 
whether an insulated fourth rail is employed as return conductor. 
A third rail in the center of the track is unsuitable for heavy rail- 
ways on account of a low-load gauge and the possibility of pending 
chains, etc., coming into contact with the rail. Thus the construc- 
tion, adopted in the four older lines, with the positive conductor rail 
between the tracks, has been abandoned. The Lancashire & York- 
shire Company has laid an insulated fourth rail as negative conductor 
between the tracks.—Lond. Elec., January 29. 

Trolley Head.—An illustrated description of a trolley head de- 
signed to lessen the difficulties of replacing the trolley on the trolley 
wire, when it has jumped off. It consists of a swivel head of the 
usual type in most respects, but with the addition of two horns, one 
on either side of the wheel, which can be elevated for use in replacing 
the trolley on the wire, and afterwards return to their normal posi- 
tion, housed in the metal ball surrounding the wheel. The horns 
are actuated by a cord which is carried down to the conductor’s plat- 
form and which, when pulled, causes the horns to be raised by means 
of gearing in the trolley head. The reverse motion is brought about 
by a spring in the head.—Lond. Elec. Rev., January 8. 


Trolley Ears.—An illustrated description of a device of an English 
company to prevent the flashing and hammering at trolley ears, which 
is due to the fact that the line is swollen out by the overlapping of 
the ear. This protuberance forces the trolley head down causing it 
to jam and producing an arc. To prevent this the wire, instead of 
going straight through, as is usual, is curved upwards for a few 
inches of its length. The wire is held in position by two plates suit- 
ably grooved and bolted together. By this means the ear does not 
protrude beyond the wire. It is said that experiments have shown 
the device to be satisfactory.—Lond. Elec. Rev., January 15. 


REFERENCES. 


Single-Phase Traction.—E1cuBerG.—An article illustrated by dia- 
grams in which he first explains some characteristic feature of the 
Winter-Eichberg motor and then compares it with the Finzi motor, 
the comparison being in favor of the former especially with regard 
to efficiency, and power factor, and also weight.—Elek. Bahnen, 
January. 
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Paris —Pavut.—An illustrated description of the generating sta- 
tion and conduit system of the General Parisian Tramways Company. 
The system differs radically from American practice, the chief differ- 
ence being in the employment, over part of the road, of side conduit 
which also serves as one of the rails. The slot is rather wide, and 
at switches it is diverted from the side of the track to the center. As 
the trolley system is also used, provision is made for removing the 
plow at certain points —Am. Elec., February. 


Car for Measurements.—BJOERKEGREN.—A fully illustrated descrip- 
tion of the equipment of a special car with measuring instruments in 
order to determine the energy consumption, etc., on the Berlin tram- 
ways.—Elek. Zeit., January 28. 


INSTALLATIONS, SYSTEMS AND APPLIANCES. 


Three-Phase Working.—Brew.—The first and second parts of an 
illustrated paper, read before the Dublin Section of the (British) In- 
stitute of Electrical Engineers, on three-phase working, with special 
reference to the Dublin system. In this city the change-over of the 
supply from the 2,000-volt, 83-period, single-phase station at Fleet 
Street, to the 5,000-volt, 50-period, three-phase station at the Pigeon 
House, situated over three miles distant, could be comfortably effected 
in something like 20 seconds, whereas the arrangements for accom- 
plishing this result had been maturing for something over two years. 
There are two 1,000-kw and two 500-kw alternators, giving 5,000- 
volt, three-phase currents. Since the new station is very near the 
sea, troubles had been prophesied on account of the direct generation 
of high-tension currents in the alternators; but the latter have been 
working continuously for seven months without giving any indi- 
cation that the sea air disagreed with them. Some data are given on 
the design, self-induction and capacity of the transmission mains, 
and the relative advantages are discussed of the use of single-phase 
and three-phase transformers and delta or star connection in sub- 
stations. He mentions that in Dublin they had not the slightest diffi- 
culty as regards the banking of single-phase transformers in delta 
or star connection, transformers of 25-kw output sharing the load 
proportionately throughout the range with transformers of 250-kw 
output when banked with them delta and star-connected. Between 
the generating stations at Pigeon House and the central distributing 
station at Fleet Street, a distance of 3.1 miles, three trunk mains 
have been laid, each consisting of a three-core, lead-covered paper 
cable, the section of each core being 0.15 sq. in. The smaller sizes 
of Dublin sub-stations are connected with the central distributing 
station by 0.04 sq. in., three-core sub-feeder and spare. The paper 
is to be concluded.—Lond. Elec., January 22 and February 5. 


An Emergency Switch for Central Stations.—T HorNtToN.—An illus- 
trated article in which the author points out that most modern gen- 
erating stations for the supply of electrical energy in bulk have one 
weak spot. In the event of an arc developing at the main bus-bars, 
it cannot, as a rule, be quickly extinguished without either danger 
to the attendants or damage to the machines. In some cases it has 
been necessary, in order to save the board and leads, to break the 
main exciting circuit. Instead of this the author makes the sugges- 
tion that an auxiliary switch should be fitted to the bus-bars from 
which the generators are excited, so that by this switch all the fields, 
instead of being broken, can be simultaneously short-circuited. Such 
a device enables the station to be shut down without shock to any 
part of the system, the magnetization taking a few seconds to dimin- 
ish until the voltage required to maintain the arc cannot be generated. 
As the arc ceases and the bars are cleared, all but one of the main 
switches can be opened, the field circuit restored and supply re-estab- 
lished.—Lond. Elec., January 15. 


Protecting Devices for Generators.—C.iotuHier.—A discussion of 
the probable cause of the recent fire in the Bristol Central Station 
and its lessons. As protecting devices for generators he thinks that 
fuses are bad, since among other well-known reasons the sound ma- 
chines are likely to be isolated at the wrong time. A really reliable 
device that would automatically open the generator switches on the re- 
versal of current has long been sought for, but it has been found that 
while such devices meet the requirements for high-resistance faults, 
yet in case of low-resistance faults (short-circuit on the armature, 
etc.), the low potential difference across the shunt coil, on alternating- 
current systems, renders this apparatus inoperative and useless just 
at the time when reliability and certainty in action are most essential. 
He thinks it is better to do without automatic protection and to risk 
injuring the alternator rather than to cause a complete or even par- 
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tial cessation of the supply to the consumers. By removing the 
fuse from existing generator panels, space will be available for the 
addition of a reverse-current indicator, which, by the glow of green 
and red lamps, respectively, will show whether the alternator is 
generating or taking current from the bus-bars. For the barest 
necessities it is proposed to arrange on the switchboard platform, or 
at any other convenient place, at least 20 ft. away from the perma- 
nent switch gear, a system including an arrangement of connections 
and switch boxes, one of these boxes being provided for each alter- 
nator installed. Each feeder has also a place in one or more of 
these boxes, the connections being arranged so that each machine 
can be run independently upon a group of feeders, the number of 
which will vary according to the size of the machine and feeders. 
Then in the event of a breakdown placing the entire switch gear out 
of commission the switch can be rapidly reinstated by the inde- 
pendent running of all machines for the time being on the several 
groups of feeders which are respectively connected up solid. Ar- 
rangements are also made so that, in the event of any single machine 
being out of commission, the feeders, which were allocated to that 
machine, may be coupled up to the other generators. The supply 
pressure may be regulated on the engine stop valve and governor, 
and indicated by a pair of lamps connected in parallel between the 
earth terminal and the tapping from alternator armature. The sys- 
tem affords a ready means of isolating for cleaning and other pur- 
poses, besides forearming against the complete or partial displace- 
ment of the permanent switch gear or connections inside the electric 
works.—Lond. Elec. Rev., January 15. 


English Central Station.—An illustrated description of the munic- 
ipal plant of Swindon, which is a town of 48,000 inhabitants, in the 
west of England. The three-wire, direct-current system is used. 
There are three 200-kw dynamos, with compound winding for trac- 
tion supply The series winding is so arranged that the main current 
can be diverted as required through a shunt and the compounding 
effect thus varied at will from zero to overcompounding. A bal- 
ancer is provided capable of dealing with 100 amp. on the middle 
wire; it can automatically regulate with a load of 50 amp., thrown 
on either side; a motor-generator is installed comprising a motor 
in the center with a generator on each side. The motor is of 42 hp 
and the generators are wound for 220 to 310 volts. It is used for 
charging the accumulators and for taking current from the three- 
wire switchboard and supplying it to the tramway board. In the lat- 
ter case the two outer machines are connected across the three-wire 
system, and the center one across the tramway bus-bars, so that 
with this arrangement, one dynamo may be used to supply both 
lighting and heating. The battery consists of 252 cells with a capacity 
of 350 amp.-hours. Besides lighting, current is used for motor driv- 
Lond. Elec, Rev., January 


ing in various factories. 15. 


ELECTRO-CHEMISTRY AND BATTERIES. 


Edison Battery.—A full account of the discussion follow- 
ing Hibbert’s paper on the Edison battery. Hibbert, Fleming, Wade, 
Joly, Cooper and Patchell participated in the discussion. The tests 
made independently by Janet, Hospitalier, Finzi, Hibbert and Flem- 
ing gave practically the same results. Fleming had ascertained by 
special experiments that there is no local action between the active 
material and the support; that the active materials used by Edison 
are insoluble in the caustic potash solution, and that the active ma- 
terial was brought out of the pockets by heavy discharges only to an 
extremely smal] extent; while with respect to weight and capacity 
the Edison battery is not greatly superior to light lead cell, it is so 
with respect to durability. Joly gave curves on the charging of the 
battery. In an editorial on the subject it is said concerning the bat- 
tery “that, although it is not in the least likely to effect a revolution 
in accumulator traction, there does not remain a shadow of doubt that 
it has many features which are superior to those possessed by the 
lead cell. Provided the price is not excessive, the outlook is bright.”— 
Lond. Elec., February 5. 
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Rare Elements—LeENuHER.—The conclusion of his 


properties and commercial applications of rare elements. 


deals with the rare earths and their use in the incandescent gas 
mantle; vanadium and uranium and their application in special steels ; 
columbium and tantalum, selenium and its behavior when lighted; 
molybdenum and tungsten, 
Ind., February. 


tellurium; 
Electrochem. 


and the platinum metals.— 
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UNITS, MEASUREMENTS AND INSTRUMENTS. 


Potentiometer.—FisHer.—A description of an improved form of 
potentiometer which is shown in Fig. 1. The general principle is 
well known, a storage cell, E, supplying constant fall of potential 
over ABC, where AB is a slide wite and BC a given number of 
sections of wire, each equivalent in resistance to A B. The potential, 
F, to be measured is connected in series with galvanometer G to the 
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FIG. I.—POTENTIOMETER. 


sliding contacts, HH. Among the new features is the use of resist- 
ance D, D’, D”, D’’, of which D is a straight wire, similar to A B, 
and carrying a suitable scale, definitely calibrated in known terms, 
AB as unit. D’, D”, D’” are rheostats, duly calibrated in terms of 
D and so graded that D’ consists of 10 coils each of the same resist- 
ance as D. D” consists of 10 coils each equal to D’ in the aggregate, 
and D’” bears the same ratio to D”. So there are practically two 
potentiometers, 4A C and DD’ in series, calibrated and of known 
value in absolute terms throughout. Another new feature is the 
coil J, capable of being short-circuited by the key K and having a 
potential stud, X, with which, when necessary, H can make contact. 
Preferably, this coil is made nine times the ohmic value of AC. The 
following advantages are claimed for this instrument. It is self- 
checking for accuracy throughout its range without the necessity 
of the use of auxiliary apparatus, alteration of, or addition to, con- 
nections in use. It possesses means of compensation for any known 
errors in standards, by which the same are made direct-reading and 
subsequent corrections eliminated. Higher potentials than at present 
may be compared direct on the instrument without the use of a volt 
or a ratio box. The working potential of the instrument may, after 
standardization, be altered to any value without restandardization, 
and yet its altered value over any portion of the working part be 
definitely known. Considerable saving is effected in the cost of 
necessary additional apparatus, especially in the measurement of 
current. Greater accuracy is obtained in the measurement of small 
potentials and in the comparisons for ohmic value of standard resist- 
ances. Indefinite prolongation of the lower portion of the scale is 
possible, enabling thermo-junction temperature measurements to be 
taken with greater ease and accuracy. Indefinite prolongation of 
the whole scale is possible with consequently greater range. The 
whole instrument is alive for measurements, with no dead portion, 
as in the older form of apparatus. The various applications are de- 
scribed in detail.—Lond. Elec., January 15. 


Frequency Measurements.—HArtTMANN - Kempr.—An_ illustrated 
article in which he gives an account of careful measurements of the 
exactness of his instruments for measuring frequency. The principle 
is to subject small pieces of sheet steel or steel “tongues” (as used 
in some musical instruments) to the influence of an electromagnet, 
which is excited by the current, the frequency of which is to be 
measured. There is provided a series of such steel tongues of differ- 
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FIG. 2.—INSTRUMENT FOR MEASURING FREQUENCIES. 

ent lengths, tuned to different frequencies. The action of the electro- 
magnet will set that tongue into vibration which is in resonance with 
the frequency of the exciting current. The vibrations of the tongue 
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may be observed either by the eye or by the ear. An instrument of 
the latter kind is shown in Fig. 2. He found that the wave form of 
the exciting current or the value of its amplitude did not materially 
change the result. The applications of the instrument to measure- 
ments of the variation of the frequency to the connection of alter- 
nators in parallel and to the determination of the speed of the prime- 
mover are discussed.—Elek. Zeit., January 21. 


REFERENCES. 


Calibrating Electrometers.—Harms.—While endeavoring to meas- 
ure the smallest currents through gases in absolute units, he found 
that it was impossible to determine the capacity of electrometers 
with sufficient exactness, since the capacity depends to a great extent 
on the configuration of bodies nearby. He, therefore, did not deter- 
mine the capacity of a condenser (which, he believes, is a hopeless 
attempt with the usual methods for capacities below 100 cm.), but 
measured the induction of one condenser plate on the other by two 
independent methods. His method is specially suitable for calibrat- 
ing quadrant electrometers and for determining the capacity of meas- 
uring instruments for atmospheric electricity —Phys. Zeit., January 15. 

Flicker Photometry.—StMMANCcE.—A paper in which the author 
explains the principles of the flicker photometer, as discovered by 
Root, and describes the Simmance-Abady photometer, which was 
recently noticed in the Digest.—Progr. Age, February t. 


TELEGRAPHY, TELEPHONY AND SIGNALS. 
REFERENCES. 


Tone Test.—O’Brien.—An illustrated article on the tone test as 
applied to calls completed over long distances and toll lines. Since 
the adoption of the multiple switchboard in telephone central offices, 
it has been necessary that some means should be provided whereby 
the condition of any line connected to the switchboard might be 
ascertained by any operator. With the advent of the common-battery 
system it became possible not only to expedite the work of an oper- 
ator, but also to give to the operators at the switchboard the means 
of obtaining a more intimate knowledge of the conditions of the 
connected lines than had heretofore been possible. This end has 
been very largely accomplished through the use of distinctive test 
circuits, in which an interrupted current of a certain periodicity is 
applied to the sleeve of the line jacks in much the same way as the 
original “busy” test; the effect of this arrangement being that upon 
testing the line the operator instead of receiving the usual click, hears 
through her receiver a musical tone of a character depending upon 
the periodicity of the interrupted current—Am. Elec., February. 


Tramway Telephone System.—An illustrated description of a sys- 
tem of service telephones used in connection with the Dublin tram- 
ways. Six three-core cables leaving the power station and radiating 
out to the various termini are looped in on the way to about 80 feeder 
pillars and 13 offices or car depots on the various roads. One of the 
wires is used for the Board of Trade earth voltage test, but the other 
two are available for telephone service. While maintaining this 
simplicity of the open-circuit system with only one ringing battery 
at the power station, it is possible from the power station to ring up 
a depot, or, when there are two depots or one pair of wires, to ring 
up either depot without calling the other. It is possible to put into 
communication with each other any two outlying depots and for the 
outlying depots to signal to the power station when they have finished 
speaking through to another depot.—Lond. Elec., January 29. 

Telephone Engineering —DoMMeERQUE.—Another article of his 
serial dealing specifically with the erection of cables —Am. Elec., 
February. 


MISCELLANEOUS. 


REFERENCES. 


Electrometallurgy of Gold.—A long article on the electrometal- 
lurgy of gold in South Africa from 1897 to 1899, with abstracts of 
papers read before the Chemical and Metallurgical Society of South 
Africa, with special reference to the question under which conditions 
electrolytic precipitation is preferable to zinc precipitation. Butters’ 
paper on the Siemens & Halske process on the treatment of slimes 
is abstracted at length. Other papers dealt with electrode connections 
for electrolytic vats, the influence of temperature in the cyanide 
process, and the application of the theory of ions to the electro- 
metallurgy of gold, and a long discussion of the relative disadvan- 
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tages and advantages of zinc and electrolytic precipitation.—Elec- 
trochem. Ind., February. 

Conductivity of Solutions in Alcohol_—Kraus.—First part of a 
paper on the electrical conductivity of solutions in methyl alcohol 
in the neighborhood of a critical point. In the present installment 
the results of measurements are given in form of tables, but con- 
clusions are not yet given. The paper is to be concluded.—Phys, 
Rev., January. 

Microstructure of Metals and Alloys.—CampseL_t.—An illustrated 
article in which the author emphasizes that chemical composition 
should not be considered to be everything, for unless the structure 
of a metal or alloy is good, the best of materials will not make the 
finished product anything but a very medium article. Photographs 
are given of the structure of cast aluminium and electrolyti¢ copper 
and silver, and Roozenboom’s diagrammatical representation of the 
different alloys of iron and carbon (as function of the per cent. of 
carbon and of the temperature) is given together with various pho- 
tographs of the structure of the various alloys.—Electrochem. Ind., 
February. 





New Books. 





ELEKTRISCHE APPARATE FUR STARKSTROM. By Georg J. Erlacher. 
Hannover: Gebruder Janecke. 228 pages, 131 illustrations. 
Price, 8 marks. 

This volume written by a specialist on the subject is devoted en- 
tirely to switches, fuses, circuit-breakers, rheostats and, incidentally, 
switchboards. 

Its author thinks that too little is known about these articles, 
they being considered as side shows by the majority of designing 
engineers and their manufacture, hence left to empirics. He has, 
therefore, endeavored to make a critical analysis of the subjects and 
to deduce from experiments and by calculation trustworthy data to 
guide others in the same field. While it can hardly be said that 
he has succeeded in producing a switch, circuit-breaker, fuse and 
rheostat maker’s vade mecum to which all will turn, there is no doubt 
that the book is well worth perusal, and that the reader will profit 
thereby. 

The opening chapter, on switches, after discussing the various 
forms of contacts, gives tables showing the current density, pres- 
sure per square cm., resistance and other data of contacts between 
flat blades and spring clips of the kind often used in this country and 
of two forms of the laminated brush contacts extensively employed 
abroad and beginning to find favor on this side for heavy current 
work. The tables were made from experiments, and from them are 
deduced rules for designers. Numerous makes of switches are 
illustrated. 

The high-tension switch section that immediately follows is 
interesting to the American designer chiefly because of the descrip- 
tions of the air blow-out switches made after the pattern of the 
Siemens & Halske “horn” lightning arresters, of which we have 
often read, and which seems as sound in principle as it is simple in 
construction, but of which the reviewer at least has seen no examples 
in this country. The entire omission of oil break and distant con- 
trol switches, however, seems strange. 

In the chapter on fuses there are sets of curves giving the inter- 
relation of melting points with fuse wire lengths and the mass of 
the terminals together with curves showing the time required for 
rupture with different currents. Of commercial forms of open-type 
fuse blocks, but few are shown and only one make of the enclosed 
fuses, which are justly so popular here is illustrated, even that one 
receiving but scant attention. The circuit-breaker section is handled 
much as the switches were, the major attention being given to two 
undeniably ingenious types made by Schuckert & Co. and the Society 
Ind. Telephones, respectively. 

Thirty pages are next given over to end cell switches and form an 
acceptable addition to the exceedingly meagre literature on that 
subject. The illustrations and detail drawings of heavy current 
apparatus of this kind are particularly good. 

In rheostats the author pins his faith to the form in which resist- 
ance wires of nickelin are wound on hollow grooved porcelain 
spools, the latter being mounted in suitable iron frames. Leads 
tapped off from the wires run through holes in the side of the spools 
into their hollow interior and then to the usual contact segments. 

Apparently the overload and underload release attachments, whose 
presence is compulsory here, are not very popular abroad, as but 
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one non-American rheostat so equipped is illustrated. There are, 
\owever, numerous types of which we seldom see examples, not- 
ably rheostats in which the moving arm is actuated by a screw 
mechanism to prevent the possibility of starting motors with their 
aid too fast, and rheostats for use with multiphase motors. There 
are also some interesting examples of reversing rheostats for the 
control of crane motors and the like. 

As the switchboard section occupies less than a dozen pages of 
printed matter it may be surmised that it is not very exhaustive. 
There are a few constructive details in it that are mildly interesting, 
a few tables of no particular moment and three insipid diagrammatic 
views of typical switchboards. The volume has its place in a de- 
signer’s library. 





Plans of the Allis-Chalmers Company. 





A few weeks ago we gave an outline of the plans of the Allis- 
Chalmers Company in regard to entering the electrical field, etc. 
We have now received the following official announcement, signed by 
Mr. W. J. Chalmers, vice-president : 

We beg to notify you that our company has widened its scope 
ef manufacture, and engaged in most important industries. We 
could not give you the information at an earlier date, as we have 
enly just concluded final arrangements for all the new industries 
we are to engage in, which we are pleased to enumerate as below: 
steam turbines, hydraulic machinery, gas engines and electrical ma- 
chinery. 

As regards steam turbines, we have become associated with and 
form part of the Steam Turbine Advisory Syndicate of England, 
which is composed of Yarrow Shipbuilding Company, of England; 
Tweedie (Vulcan) Shipbuilding Company, of England; Willans & 
Robinson, engineers and well-known engine builders, of England; 
Mr. Fullager, formerly chief engineer Parsons Steam Turbine Com- 
pany, of England, now consulting engineer for Steam Turbine 
Advisory Syndicate, and Allis-Chalmers Co. 

Our turbine is of the horizontal type, which is the type Parsons, of 
England, and Brown, Boveri, of Switzerland, manufacture. We are 
convinced after an investigation by our engineering staff in Europe 
and elsewhere extending over a period of two years, that we have a 
steam turbine that is at least in efficiency and economy equal to the 
best make of Parsons or Curtis, which are the types most known. We 
are now prepared to enter into the building of steam turbines of the 
following sizes: 500, 750, 1,000, 1,500 and 5,000 kw and can, if 
required, build up to units of 10,000 kw. The largest size that has 
ever been built of any type of turbine is 5,000 kw. Our license 
from the Advisory Turbine Syndicate concedes to us all of the 
United States, Canada and Mexico, with equal rights and privileges 
in South America, and rights to do business elsewhere in the 
Western Hemisphere. 

We have concluded arrangements with Escher-Wyss & Co., of 
Zurich, Switzerland, whereby we become the sole licensees for the 
Western Hemisphere of their famous hydraulic machinery, several 
types of which have been installed at the Niagara Falls plant of the 
Cataract Construction Company, aggregating 85,000 hp. Escher- 
Wyss & Co. have long enjoyed, and still enjoy the reputation of 
being the best-known manufacturers of turbines in the world. ‘We 
only mention Niagara Falls as one of the plants employing thou- 
sands of horse power installed by Escher-Wyss & Co. 

We have bought the American patents, and have become sole 
licensees for the Western Hemisphere of the Nurnberg Machine 
Company, Nurnberg, Germany, for their gas engines, and are now 
prepared to make gas engines up to any required horse power. At 
the present time we are prepared to build gas engines from 250 to 
1,500 hp. These engines are suitable for consumer gas or taking 
the waste gas from blast furnaces and utilizing same with economy 
and efficiency. It is in the blast furnace trade that we expect the 
largest business to result. The engine is not an experiment, but 
engines of 1,500 hp are now in operation in Germany, and it was 
after two years’ investigation by our engineering staff of the various 
gas engines, that we selected the Nurnberg, and have engaged in 
its manufacture. It is a prime mover, either for blowing engines 
in blast furnaces, or for direct-connected dynamos in generating elec- 
tricity, or for any other purpose where power is required. 

We have engaged in the manufacture of generators, motors and 
electrical apparatus in all its branches both for stationary and 
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railroad work, power-house installation for transportation purposes 
and electric lighting. We have engaged to take charge of this 
department of our business Mr. John F. Kelly, formerly of the 
Stanley Electric Co.; Mr. William Stanley, of the same company, 
as consulting engineer, and Mr. John H. Kelman, formerly superin- 
tendent of the Stanley Co., as superintendent of this department. In 
addition we have engaged others of the late Stanley Co.’s staff whose 
services we can use, and have drawn a further supply from the best 
electrical establishments in this country and in Europe; so that we 
are fitted out with a complete engineering staff in every branch of 
the electrical business, and we believe that Messrs. Kelly and 
Stanley are recognized in the profession as standing equal to the 
best. 

From the above you will observe that we have entered the field 
not only in the line of prime movers, embracing reciprocating 
engines, in which field we have always led, but also with steam 
turbines, gas engines and hydraulics; and with electrical apparatus 
combined with any one of these prime movers we are now prepared 
to estimate upon and accept contracts for complete plants of all 
description and furnish the best of their respective kinds. 


— 


Motors for Yerkes’ London System. 





The British Thomson-Houston Company, Limited, of Rugby, Eng- 
land, which concern is controlled by the General Electric Company, 
of New York, has been awarded the important contracts for the 
motor equipments to be used on the 140-odd miles of underground 
and surface electric traction system now being constructed in and 
around the British metropolis by the Underground Electric Railways 
Company, Limited, of which Mr. Charles T. Yerkes is chairman. 
Before the decision was arrived at the “B. T.-H.” equipments were 
subjected to an exhaustive test, extending over a period of 12 months 
and conducted on the Ealing-Harrow section of the Yerkes lines. 
Four hundred and eighty cars in all will be equipped, each car 
having motors aggregating 500 hp in capacity. Each motor will be 
enclosed in a steel case. The value of the contract exceeds $5,000,000. 





Exhibits at the Ohio Independent Telephone 
Convention. 





A number of prominent manufacturers of supplies had exhibits of 
their lines in the corridors and in the parlors of the Grand Hotel. 

Tue Mitter ANcHor Company, Norwalk, Ohio, showed its popu- 
lar anchor and auger for setting anchor. G. H. Miller, president, 
was in charge. 

Tue Kester Etectric MANUFACTURING CoMPANY, Chicago, showed 
solder and soldering pastes and gave out samples of the goods. 
J. E. Goodwin was present. 

Tue CREAGHEAD ENGINEERING CoMPANY, Cincinnati, displayed a 
complete line of its construction tools, pole fittings, and overhead 
equipment. T. J. Creaghead, president, and J. H. Creaghead, sec- 
retary, were present. 

Tue CINCINNATI RAILWAY Supply CoMPANY showed a complete 
line of its rope clips. 

THE STROMBERG-CARLSON TELEPHONE MANUFACTURING COMPANY, 
Chicago, showed a line of telephones and apparatus. George H. 
Fister, Columbus, and R. B. Taylor, Louisville representative, were 
in charge. 

Tue NortH Exectric Company, Cleveland, had quite a complete 
line of its telephones and showed numerous parts. Several hand- 
somely illustrated booklets were given out. George B. Pratt was 
in charge. 

THe AMERICAN ELectric TELEPHONE CompaANy, Chicago, had a 
number of its latest selective system lock-out telephones in operation 
and connected with two magneto boards. It also showed a line of 
instruments and parts. P. J. Eubanks, of Chicago, was in charge. 

THE SWEDISH-AMERICAN TELEPHONE Company, Chicago, showed 
two magneto boards and a line of instruments and parts. E. B. Over- 
shiner, president; C. H. Macklin, secretary and general manager, 
and J. A. Russel, were present. 

Tue KeELLocc SwitcHBoArD & Suppty Company, Chicago, showed 
a number of instruments and parts. A. R. Kratz, manager of the 
Cleveland branch, was present. 

Tue Eureka Etectric Company, of Chicago, showed instruments 
and material. 
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THe MonarcH TELEPHONE MANUFACTURING CoMPANY, Chicago, 
was represented by W. H. Trimm, who showed a line of instruments. 

THE WESTERN TELEPHONE MANUFACTURING COMPANY showed a 
150-line magneto board and a large line of instruments. J. E. Keelyn, 
Chicago, was present. 

THe STERLING Evectric Company, of La Fayette, Ind., was rep- 
resented by W. E. Doolittle and Fred E. Freers, who showed a line 
of instruments. 

Among other people present were the following: J. B. Magers, 
Indianapolis Arm, Bracket & Pin Company, Indianapolis; F. M. 
Kinnerim, the F. Bissell Company, Toledo; A. E. Barker, the Dean 
Electric Company, Elyria, Ohio; E. F. Kirkpatrick, the McRoy Clay 
Works, Chicago; W. P. Bowman, W. W. Affleck and J. W. Brooks, 
John A. Roebling’s Sons Company, Cleveland; F. J. Crook, Automatic 
Electric Company, Chicago; A. A. Anderson, Standard Underground 
Cable Company; Samuel W. Gliver, the R. M. Gliver Electric Com- 
pany, Cincinnati; Ernest J. Paradis, the W. G. Nagle Electric Com- 
pany, Toledo, Ohio; J. A. Kenney, the American Electric Fuse Com- 
pany, Chicago; G. .W. Sebastian, the Sebastian-Leight Manufactur- 
ing Company, Ashland, Ky.; George Chandler, the American Steel 
& Wire Company, Chicago; E. H. Hammond, American Electrical 
Works, Chicago; R. B. McMeal, “Telephony,” Chicago; L. E. Clark, 
American Telephone Journal, Chicago, and George S. Davis, ELec- 
TRICAL WoRLD AND ENGINEER. 





Low Voltage Generators. 





The subject of the design of large current low-voltage generators 
{say from one to ten volts) has received comparatively little atten- 
tion in electrical literature. In what has been published unusually 
low magnetic densities in the poles have been recommended, but 
this requirement has been disputed. Mr. Charles J. Bogue, 209 
Centre Street, New York, has placed on the market a line of low- 
voltage machines, views of two of which are shown in Figs. 1 and 2, 
in which the densities at the pole-shanks range from 20,000 gausses 
to 23,000 gausses in the larger machines. It is held that the best 
regulating low-voltage machine is a properly proportioned shunt 
dynamo having as an essential as large a proportion of the magneto- 
motive force as possible expended in the portion of the magnetic 
circuit covered by the field coils. 

The section of the steel at the pole-shanks is so reduced that from 
50 to 60 per cent. of the field ampere turns are expended in the 
poles. All of the other parts of the magnetic circuit are so pro- 
portioned as to get the smallest amount of reluctance possible. 
Pole-shoes are made very large, having an area from three to four 





FIG. I.—LOW-VOLTAGE GENERATOR. 


times as great as the sectional area of the pole shank. The arma- 
ture slots being as narrow as possible, a thin gap may be used. 
This, in conjunction with the large area pole-shoes, gives an ex- 
tremely low gap density. 

To take the fullest advantage of this low density, special atten- 
tion has been paid to the exact shaping of the pole-tips so that they 
shall be over-saturated at their junction with the pole proper. This 
gives an unusually even density in the gap under all loads, so that 
all of the line of machines will run from zero load to a heavy over- 
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load without any perceptible shifting of the neutral and consequently 
without sparking. 

The armatures are run at a low density (about 6,000 gausses) 
both to keep down the heating and to take as little of the mag- 
netizing force as possible so as to allow it to concentrate in the 
poles. The yokes are so proportioned as to have a low saturation, 
about 3 or 4 per cent. of the field ampere-turns being taken. 

The result of the combination of the various features mentioned 
is a shunt machine which is claimed to regulate on practical work— 
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FIG. 2.—LOW-VOLTAGE GENERATOR. 


taking into consideration variable brush resistance and variable 
speed—better than a perfectly compounded machine and better than 
an ordinary low-density shunt machine. 


The mechanical design of these machines is fully up to the most - 


modern requirements, all of the shafts and bearings being large, 
well fitted and well oiled. The brush-gear has received much 
thought. While apparently a minor detail, it is really one of the 
most difficult parts of the entire design. Nice judgment has to 
be used in this part, for the currents carried are so out of propor- 
tion to the size of the machine that the resistance between the 
commutator and the terminals has to be kept very low. In all 
sizes of this line of machines the only parts rising more than 40° F, 
are the comniutator and brushes. 





FiG. 3.—FIELD REGULATOR. 


While advocating shunt machines for all ordtmary work, the 
maker excludes special cases where it is necessary to keep a per- 
fectly even voltage or to obtain a greater range of regulation than 
is advisable with a shunt machine. In such cases separate excitation 
is advised, the fields being wound for either 110 or 220 volts. Five 
hundred volts is hardly advisable on account of the fact that the 
greater number of these machines are used in plating or electro- 
typing establishments, where it is difficult to keep them free from 
acids, or their fumes, and also from steam, ete. 
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NEWS OF THE WEEK. 





_ Financial Intelligence. 


THE WEEK IN WALL STREET. —Depressing tendencies 
abroad and comparatively poor railway earnings at home affected 
prices of stocks unfavorably and restricted activity, and the market 
was dull and lifeless. The slackness of general trade, due to the 
severe and protracted winter weather, was also a depressing factor. 
The United States Steel stocks, on the other hand, were relatively 
steady, and a good effect has been produced by the placing of large 
orders for rails by various railway companies. There is an impres- 
sion on “the street” that better conditions will appear in the iron 
and steel trades and that liquidation in the United States Steel issues 
has spent its force. Money continues easy. All of the electric and 
traction securities were depressed and closed with losses, compared 
with the prices of the previous week. Of the tractions, Brooklyn 
Rapid Transit and Metropolitan Street Railway closed with net 
losses of 23% and 1%, respectively, the last prices being 4034 and 
141%. General Electric’s closing quotation—163—was the week’s 
lowest, the highest being 167. The net loss was 3 points. Westing- 
house closed at 159, being a decline of 1% points. Western Union, 
American Tel. & Tel. and American Tel. & Cable are all down, the 
losses in the order named being %, 2 and ¥%, the closing prices being 
87, 121 and 843%, respectively. Commercial Cable closed at 192, this 
being % higher than the last recorded quotation. The curb market 
for outside securities was irregular, with weakness in Brooklyn 
Rapid Transit 4s and Interborough Rapid Transit. Following are 
the closing quotations of February 23: 





NEW YORE, 

oe ” Feb. _ Feb. 16 Feb. 23 
American Tel. & Cable.. General Electric. ........... 166 15834 
American Tel. & Tel... * 1306 lis Hudson River Tel........... 7 ia 
American Dist. Tel.......... 22 22 Metropolitan St. Ry......... 118 11454 
Brooklyn Ra “4 ee. 4354 38% N. E. Elec. Veh. Trns........ .. ue 
Commercial aon ” 193 zs Te BPMN a Es BONS ce cteses nes es i 
Electric Boat. oe os pea ae os Marconi Tel............. ... ae, 
Electric Boat pfd. . . 42 a Western Union Tel 87% 8634 
E:ectric Lead Reduction. . . Westinghouse com ... 160% = =154 
Electric Vehicle. . cok: ae Westinghouse pfd........... 175 170 
Eiectric Vehicle pfd.. so. oa 

BOSTON. 

Feb. 18 Feb. 23 Feb. af Feb. 
American Tel. & Tel... .... 120% 120 Western Tel. & Tel. pfd..... in 
Cumberland Telephone.... 114% 1144 Mexican Telephone......... 1% 
Edison Elec. Illum.......... 232 234 New England Telephone. . 119 118 
General Flectric............. 165 158 Mass. Elec. Ry.............. 2036 «1858 
Western Tel. & Tel.......... ¥ 9 Mass. Elec. Ry. pfd...... ow 7444 

PHILADELPHIA, 

Feb.16 Feb. 23 Feb. 16 Feb. 23 
American Railways......... a 44 Phila. Traction... .. ........ 2 ie 
Eiec, Storage battery es 53 Phila. Wlectric. .....scceccere > 534 
Elec, Storage Battery “pfd. 53 Phila. Rapid Trans......... se id 
Elec. Co. of America. eee 734 

» CHICAGO, 

7m. 1 16 Feb. 23 eg - re, 
Central Union Tel. ......... National Carbon pfd........ 
Obicago Edison.............. Ps 4 Metropolitan Eley. com.. ¥ 7 
Chicago City BY. .++ baxevess “ee s Union Traction. ............. 4ho 444 
GU IES EOD. cs ceccccacess ac a Union Traction pfd......... 29446 294¢ 
National Carbon......... .. 27% 25 
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MICHIGAN STATE TELEPHONE.—tThe permanent organiza- 
tion of the Michigan State Telephone Company has been perfected. 
Members of the bondholders committee, Isaac Sprague and F. A. 
Farrar of Boston and Allen B. Forbes of New. York, were present, 
and with the representatives of the various important interests in 
Michigan which have become identified with the property, elected 
the following officers and directors: Directors—W. C. McMillan, 
T. H. Newberry, John T. Shaw, Henry Russel, Frank J. Hecker, 
A. E. F. White, Elwood T. Hance, all of Detroit; Lewis H. Withey 
and Dudley E. Waters, Grand Rapids; N. W. Harris, Chicago; 
A. G. Farr, Chicago; Isaac Sprague, Boston; F. A. Farrar, Boston; 
Allen B. Forbes, New York; W. A. Jackson, Chicago. Officers— 
W. C. MeMillan, chairman executive committee; W. A. Jackson, 
president; T. H. Newberry, vice-president ; Elwood T. Hance, secre- 
tary; John T. Shaw, treasurer; N. W. Harris, chairman of board; 
L. C. Krauthoff, general counsel; Elliott G. Stevenson, attorney. 
The active management will be under supervision of Mr. Jackson, 
president, and the executive committee, of which Mr. McMillan is 
the chairman, and constituted as follows: W. C. McMillan, Frank 
J. Hecker, T. H. Newberry, Dudley E. Waters, Elwood T. Hance, 
A. G. Farr and Allen B. Forbes. 

LIGHTING IN NEW YORK.—The West Side Electric Company 
which at one time loomed up as a possible competitor of the electric 
lighting interests of the Consolidated Gas Company is likely to pass 
into the control of the latter. The West Side Company succeeded 


in obtaining from the board of electrical control under the Low 
administration the right to lay wires in the ducts of the Consolidated 
Telegraph and Electrical Subway Company, but never secured a 
franchise from the Board of Aldermen. Without such a franchise 
the company’s right to operate was open to question, as the Court 
of Appeals has decided in a case involving the laying of gas pipes 
that the Board of Aldermen, directly representing the people, is the 
only body which possesses the right to grant a franchise for such a 
purpose. Under the permit obtained from the Board of Electrical 
Control the company has since occupied a section of the subway, but 
any attempt to extend operations would probably have resulted in 
expensive litigation. If the Consolidated Gas Company takes over 
whatever rights and property the other company may have it will 
again be in undisputed possession of the electric and gas lighting field 
in this borough. 

NATIONAL CARBON ANNUAL REPORT.—The National 
Carbon Company, of Cleveland, Ohio, reports as follows for the 
year ended January 31, 1904: 





1904. 1903. 1902. 1g90I. 

INGE QEPRINEE caciccsiceccrvevivcveses $736,441 $594,371 $586,812 $508,739 
Preferred dividends .....cccscescece 315,000 315,000 315,000 315,000 
PN ois KSC wTU a oVieceseKCe eens $421,441 $279,371 $271,812 $193,739 
Charged off, depreciation, etc........ 280,429 256,637 217,745 151,456 
UD Sacbdacewnuewaves se ene ees $141,012 $22,734 $54,067 $42,283 


The general balance sheet as of January 31, 1904, compares as 
follows: 


Assets. 1904. 1903. 1902. 
Real estate, machinery, plants, etc...... $9,025,000 $9,270,000 $9,200,000 
Merch. manufacturing and unmanufact’d 618,227 448,216 418,540 
Ge As Seat whee ii Webbe Keaeeosantes 320,713 162,462 235,473 
Coal seGerved ‘for DEUSrmieRts, GtO.cccccs cscissis  — evdovens 65,266 
Cash reserved for preferred dividend.... 78,750 78,750 78,750 
Bills and accounts receivable........... 429,189 364,601- 354,842 

bao His a9 FRmes 0% wa ewe bee ee $10,471,879 $10,324,029 $10,352,870 

Liabilities. 

PEI  ovb wrk Sacswebasacceeese $4,500,000 $4,500,000 $4,500,000 
| eee ree ere rr er 5,500,000 5,500,000 5,500,000 
Po er 78,750 78,750 78,750 
POOR GOPEIAE 6:60:60 000ecisceccceses 93,570 89,278 141,485 
EPORt GAG 1608 GOUTDINE) . <6 scccseceves 299,559 156,001 132,635 

GUE atabbewls 100s ses sekeudeeeess $10,471,879 $10,324,029 $10,352,870 


The following have been elected directors of the National Carbon 
Company: John S. Bartlett, N. C. Cotabish, J. S. Crider, D. D. 
Dickey, H. E. Hackenberg, Hugh H. Hamill, Webb C. Hayes, Myron 
T. Herrick, James Parmelee and John P. Wilson. 


MICHIGAN ELECTRIC COMPANY, of Detroit, Mich., has gone 
into the hands of a receiver. The officers are Messrs. J. E. Lock- 
wood, president; G. T. Arnold, vice-president, and E. Bullock, secre- 
tary and treasurer. Mr. Lockwood in a letter says: “It is, I judge, 
hardly necessary for me to state that I regret exceedingly having 
found it necessary to take this step, but in view of the conditions 
that have existed for some time past and the conflicting tendencies 
of our trade on one hand, which was continually growing and re- 
quiring larger stocks and larger capital to handle, while the manu- 
facturers, on the other hand, have steadily shortened credits, time of 
settlement and given best prices to cash customers only, there was 
no alternative. As we have built up the most valuable electrical 
supply and manufacturers’ agency business in this section of the 
country and can, beyond doubt, do a large and profitable business 
if we are placed upon a sound financial basis, with proper capital, I 
sincerely hope a means of reorganization will be found which will 
permit the full accomplishment of said possibilities.” A meeting of 
the creditors is to be held in Detroit on February 25. 


CENTRAL DISTRICT OF PITTSBURG.—At the annual meet- 
ing of the stockholders of the Central District & Printing Telegraph 
Company of Pittsburg, it was decided to increase the capital stock 
from $10,000,000 to $15,000,000, The new stock will be issued to 
stockholders at par as needed. The company is now operating 38 
main telephone exchanges, 154 branch exchanges and 251 private 
exchanges, covering 941 towns and cities outside of Pittsburg. This 
required 24,960 miles of new wire, making the total 143,363 miles. 
The earnings of the company for the year were $2,733,926.78, an in- 
crease of $567,045.52; net earnings, $742,083.97, an increase of 
$164,003.47. The company now has a total of 56,734 subscribers. 





FEBRUARY 27, 1904. ELECTRICAI. 
The officers elected were D. Leet Wilson, president; D. F. Henry, 
vice-president ; J. G. Stoakes, secretary; F. L. Stephenson, treasurer ; 
J. H. Boeggman, auditor; M. H. Buehler, general manager. 
CHICAGO RECEIVERSHIPS.—Formal announcement has been 
made of the retirement of James H. Eckels and Rafael R. Govin from 
the receivership of the North Chicago Street Railroad Company and 
of the West Chicago Street Railroad Company. Their successors 
are John C. Fetzer and Henry A. Blair. Mr. Govin and Mr. Eckels 
will continue as receivers of the Chicago Union Traction Company. 
Mr. Fetzer has been added to the Union Traction Company receiver- 


ship. The changes have given rise to a report that a renewal of. 


franchise negotiations with the city is at hand. 

NASSAU LIGHT & POWER.—A special meeting of the stock- 
holders of the Nassau Light & Power Company will be held March 
4 at2p.m. The purpose of the meeting is to act on the following 
propositions, viz.: To increase the number of directors; to increase 
the capital stock from $500,000 to $1,500,000, and to alter the cer- 
tificate of incorporation of the company. 

THE CAMP ELECTRIC CONSTRUCTION COMPANY, 4! 
West Twenty-fourth Street, New York City, has made an assign- 
ment to Mr. W. H. Roberts. The company was incorporated on 
September 27, 1902, with a capital stock of $10,000. Mr. Charles F. 
Camp is president. 


Commercial Intelligence. 





THE WEEK IN TRADE.—tThe unfavorable effects of the con- 
tinued cold weather are manifesting themselves in a more pro- 
nounced manner, but notwithstanding this state of things a hopeful 
feeling exists as to Spring trade when the weather becomes more 
propitious. The mid-Winter weather conditions interfere greatly 
with transportation and outdoor activities generally. There is noted, 
however, a fair increase of business in jobbing at leading Western 
and Southwestern centres, and in leading Eastern markets the best 
jobbing business so far this year is reported. Railway gross earn- 
ings in January showed the first decrease reported since February, 
1899, and the first decrease reported in January since 1897. Bank 
clearings during the week, which was broken by holidays, make a 
poor showing. Important failures were more numerous, small banks 
and insurance companies, the latter at Baltimore, contributing largely. 
The total number of failures for the week as reported by Bradstreet’s 
was 23I, as against 202 the week previous, and 188 the correspond- 
ing week last year. Many of the commodities have established new 
high records, due largely to war influences. The iron trade is still 
irregular and weak. Some implement men are, however, buying 
freely of bars and structural material, and wire and rails are in more 
request at the West. The other metals are slightly firmer, lead alone 
being higher than a year ago. Copper stiffened somewhat during 
the week, but there was no particular increase in the demand for 
domestic consumption, which continues slow. The tendency of the 
market, however, seems to be toward lower prices. The closing 
quotations of the New York Metal Exchange were: Lake, 12% a 
1234 c.; electrolytic and casting stock, 1234 a 1254 c. The exports 
so far this month amount to about 5,700 tons, which is a heavy de- 
cline as compared with last month’s shipments. Trade in lumber and 
building materials is slack on account of the cold weather. 

THE COPPER INDUSTRY.—Discussing the copper industry 
and export trade, the Jron Age makes the following pertinent re- 
marks: “This country is the greatest producer and the most im- 
portant exporter of the red metal, and has been occupying an in- 
creasingly important position as a smelter and refiner of the raw 
material from adjacent and distant countries. We exported during 
1903 copper ingots, bars, etc., to the extent of 310,720,524 pounds, 
valued at $41,170,050, and imported 136,707,775 pounds, valued at 
$17,262,148, a very large part of it in the form of converted bars, 
which were refined in our seaboard electrolytic refineries. We 
treated besides considerable quantities of foreign matte and ore. 
We are, therefore, producing or preparing for the consumption of 
the leading industrial nations of Europe a very large quantity of 
raw material. We are sending out year after year great quantities 
of wire bars, cakes and other forms of copper for rolling mill 
works, and yet we have progressed very little in the desirable work 
of substituting for exports of the raw material, shipments of higher 
forms of the metal. Our exports of manufactures of copper were 
$2,330,729 in 1903, against $2,092,798 in 1902, and $1,842,336 in 1901. 
Considerable copper, of course, enters into our exports of electrical 
machinery, which amounted to $5,104,502 in 1903, as compared with 
$5.937.643 in 1902 and $5,623,442 in 1901. It goes out in considerable 
avantities as a nart of many other lines of machinery, and of alloys 
and products thereof. But even in these latter little headway has 
heen made. Thus the exports of brass and manufactures thereof 
showed $2,063.560 in 1903, as compared with $1,809,312 in 1902 and 
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$2,078,178 in 1901. The copper wire and sheet itidustry has been 
established in this country for a good many years. Some of the 
works are splendidly equipped, and are managed by men who have: 
spent their lives in their technical development. At times these: 
works have captured large orders for cable and electrical wires, but 
the opinion is expressed so far as rolled sheets and similar products. 
are concerned that our makers have pursued a policy commercially, 
at home and abroad, which has tended to restrict consumption and 
hamper the most effective utilization of plant.” 


THE STERLING ELECTRIC COMPANY, Lafayette, Ind., at 
a recent special meeting, reorganized the board of directors and 
elected Mr. Walter Doolittle president; Henry A. Taylor, vice- 
president, and William Coffroth, secretary and treasurer. The reé- 
organization is in line with the policy recently adopted, it having 
been decided to increase the capital stock from $150,000 to $200,000 
and improve and enlarge the plant. The Lafayette (Ind.) Times 
says: “The Sterling Electric Company, an institution in which all 
of Lafayette takes pride and which has won a high place among 
the leading manufacturers of electrical appliances, has of late been 
trimming its sails to the winds of the commercial world. The 
installing of telephone plants involves the outlay of large sums 
of money and the business of operating telephone exchanges has 
been so profitable throughout the country that bonds or other securi- 
ties on that class of business were very popular with financial insti- 
tutions. But when money tightened up in money centers a few 
months ago, and when the promoters of telephone business and toll 
lines foresaw that there would have to be a short lull in the general 
activity of the exchange business, the Sterling Electric Company 
of this city with characteristic sagacity curbed its aggressive spirit 
and contented itself with a smaller volume of business for the time 
being—a policy which was pursued by all the wise heads in the same 
kind of business. The company here surprised all competitors by 
the increasing volume of trade, and it has more of the same kind of 
surprise in store just as soon as the conditions warrant the aggres- 
siveness. The board of directors chosen at the stockholders’ meeting 
consists of William Wallace, Charles Murdock, H. A. Taylor, W. E. 
Doolittle, C. H. Ankeny, W. R. Coffroth, John Wagner, Jr., John 
Schnaible and A. F, Ramsey, of Crawfordsville. The officers are: 
W. E. Doolittle, president; H. A. Taylor, vice-president, and W. R. 
Coffroth, secretary and treasurer. Mr. Coffroth is the new member 
of the official family and his ability to manage the very important 
duties connected with the position will be a further assurance of the 
continued success of the institution.” 


EQUIPMENT FOR BALDT STEEL PLANT.—The Baldt Steel 
Company, which is building a large plant at Newcastle, Del., to be 
devoted to the manufacture of heavy steel castings for steam tur- 
bines, locomotives, etc., has awarded contracts through Jeremiah J. 
Kennedy, consulting engineer, Exchange Court Building, for a 500-hp 
generating plant, several motors, etc. There will be one 300-hp and 
another 200-hp Ball & Wood Corliss valve type engine, direct-con- 
nected to 200-kw and 150-kw Westinghouse generators. The 200-kw 
set will be used for power, and the other outfit for lighting purposes. 
‘Two large Newton cold saw machines have also been contracted for. 
They will be direct connected to Westinghouse motors. Some 
Detrich & Harvey planers and a miscellaneous outfit of lathes and 
small tools will also be driven electrically. Eventually the power 
capacity will be increased to 600 kw. The plant is expected to be in 
active operation by May t. 


WATSON-STILLMAN PLANT.—Some fair-sized contracts for 
equipment are about to be awarded through G. K. Hooper, consult- 
ing engineer, Bowling Green Building for installation in the plant 
at Aldene, N. J., to be occupied by the Watson-Stillman Company. 
The plant was formerly known as the Jackson Architectural Iron 
Works. It will be considerably remodeled. The existing power 
equipment consists of a 140-hp Ames engine, belted to a General 
Electric generator. This outfit will be utilized for generating power 
for the time being. A number of new motors, however, will be 
installed, and also a new lighting set. 


HEINE BOILER ORDERS.—The Heine Safety Boiler Com- 
pany’s New York office has secured a contract from the Syracuse 
(N. Y.) Lighting Company for a 2,000-hp plant. There will be three 
boilers. The America Underfeed Stoker Company of Chicago will 
supply the mechanical stokers. The Wilkesbarre and Wyoming Val- 
ley Traction Company, of Wilkesbarre, Pa., is remodeling its plant 
and will put in a 1,200-hp—in three units—Heine outfit. The Ameri- 
can Blower Company, of Detroit, will install induced draft apparatus 
The American Woolen Mills, of Lawrence, Mass., has ordered two 
300-hp Heine high-pressure boilers. 

THE WESTERN ELECTRIC COMPANY, New York City, will 
install in Philadelphia two direct-current units, one of 100 and the 
other of 150-hp, to be furnished by the Ball Engine Company, 
Erie, Pa. 


’ 
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General Hews. 
THE TELEPHONE. 


JASPER, ALA.—Mr. E. M. Cranford, of this place, is organizing a com- 
pany for the purpose of establishing a telephone exchange in Jasper. The 
capital stock will be $5000, all of which will be absorbed by local business men. 

NEW DECATUR, ALA.—The Morgan County Telephone Company is in- 
stalling telephones in Decatur. This company has been doing business in New 
Decatur for about a year, but has been unable to get into Decatur until now 
on account of the opposition of the Southern Bell Telephone Company. 


LOS ANGELES, CAL.—The Supervisors of Los Angeles County granted a 
franchise to the Monrovia Telephone & Telegraph Company for the erection 
and operation of lines along practically all the highways traversing the ranchos 
Santa Anita, San Francisquito, Azusa, Duarte, Potrero Grande and Potrero de 
Felipe Lugo. The franchise is for jo years. The rental for telephones is not to 
exceed $36 a year for business houses, or $24 a year for residences. This fran- 
chise is for the purpose of extending the Monrovia local telephone service to 
the neighboring villages and ranches. 

BOISE, IDA.—The Rocky Mountain Bell Telephone Company will extend 
its lines to Thunder Mountain, and from Sweet to Van Wyck, as soon as the 
weather is more favorable. 

ASH GROVE, ILL.—A new company has been organized here to be known 
as the Ash Grove Telephone Company. 

CARBONDALE, ILL.—The Farmers’ League and Community Telephone 
Company has been incorporated with a capital stock of $2500. The directors 
are: R. M. Montgomery, James England and others. 

CAMBRIDGE CITY, IND.—The Central Union Long Distance Telephone 
Company will install an exchange in this city. 

BLOOMFIELD, IND.—The Home Telephone Company may buy the old 
telephone system of Worthington. If the deal goes through, a number of im- 
provements will be made and the lines extended. 

WABASH, IND.—The Central Union Telephone Company has operated in 
this city since last May without a franchise. The company was ordered by the 
Council to secure a franchise by October 1, 1903, or remove its property from 
the streets. The Council drew up a franchise identical in its privileges and re- 
strictions with that of the Home Telephone Company and the company was 
given until February 1, 1904, to accept it. The company objected to two 
features of the franchise. One of these is the time limit of ten, instead of 
twenty-five years. The other was the restriction of the rate to not more than 
$1.50 per month. The company insists on having the same rate as charged in 
other cities the size of Wabash. The Council has given the company an ulti- 
matum to accept the franchise during the present month, after which none will 
be granted, but instead the company’s property will be removed from the streets. 

MONROE, IA.—The Reasnor Telephone Company has been granted a fran- 
chise in this place. 

ELLSWORTH, IA.—The Ellsworth Mutual Telephone Association has been 
incorporated with a capital stock of $10,000. The incorporators are: John H. 
Sparhoe, Holden Thompson, O. M. Lyders, Barney Peterson, John O. Anderson, 
Dan Knudson, F. R. Dalby, John P. Holt and M. H. Brinton. 

LOUISVILLE, KY.—An ordinance has been introduced in the Council re- 
quiring electric companies to place their wires underground and remove the 
poles from the streets. 

DETROIT, MICH.—The Co-operative Telephone Company, of Detroit, has 
filed a trust mortgage for $40,000 in favor of the Detroit Trust Company, 
trustee. The money is to be used in the extension of the system. 


ATWATER, MINN.—The Atwater Telephone Company has filed articles of 

incorporation, the capital stock being fixed at $10,000. 
. 

ROLLAG, MINN.—The Rollag Telephone Company has been organized with 
a capital stock of $25,000 to do business in Clay, Wilkin, Becker and Otter Tail 
counties. 

MINNEAPOLIS, MINN.—The Dale station of the Northwestern Telephone 
Company, at Minneapolis, was visited by fire due to an outside short circuit, 
and the switchboard was destroyed. The loss on it and on poles and cables 
was, it is said, $25,000. , 

WINONA, MINN.—The Winona Telephone Company and the Tri-State Tele- 
phone & Telegraph Company have made a contract between themselves by 
which the latter company agrees to build a long distance telephone line into 
Winona from the Twin Cities. 

ARBELA, MO.—A new company has been organized here to operate a tele- 
phone line. D. B. Cravens was elected president. 

ST. JOSEPH, MO.—The Bell Telephone Company will expend about $100,000 
in the installation of a central energy system in this city. New switchboards 
will be erected in the main offices with a total capacity of 5000 subscribers. 

CHILLICOTHE, MO.—The first convention of the telephone men in this 
vicinity was held here last week. The officers of the association are: A. Barnes, 
of Hamilton, president, and H. M. Patterson, of Meadville, secretary and 
treasurer. The purpose of the meeting was to devise means for the bettering 
of communication between the towns of this section. Among those in attend- 
ance were: C. D. Mayhugh, of Mooresville; A. Barnes, of Hamilton; H. M. 
Patterson, of Meadville; J. A. Dalbey, W. B. Dorsey, James Burnett, Ed. 
Steineral and B. F. Brady, of Braymer, and Jessie Flint and C. M. Thompson, 
of Cowgill. 

SUTTON, NEB.—The Sutton Telephone Company has filed articles of in- 
corporation and elected officers as follows: President, P. H. Schwab; vice-presi- 
dent, A. W. Clark; treasurer, James West; secretary, L. B. Stiner. 

RENO, NEV.—The line-of the Pacific States Telephone Company has been 
extended as far as this city. The Rocky Mountain Bell Telephone Company 
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is at present extending its lines westward, and the two systems will meet at 
Lucin. This will give Nevada and Utah points direct communication with 
San Francisco. 


EGG HARBOR CITY, N. J.—The Egg Harbor City Telephone Company 
has filed articles of incorporation at Trenton, the capital stock being $10,000. 


LONG BRANCH, N. J.—The Postal Telegraph & Cable Company has 
petitioned the Council for permission to lay an underground cable within the 
borough. 


TRENTON, N. J.—The People’s Rural Telephone Company, of Wenonah, 
Gloucester County, has been incorporated with a capital stock of $50,000. The 
incorporators are: Warren Atkinson, George Horner, Asa Moore and others. 


NEWBURG, N. Y.—It is stated that the Hudson River Telephone Com- 
pany will place its wires underground in this city. The work will cost about 
$78,000. 

MADISON, N. Y.—The Madison Mutual Telephone Company has been in- 
corporated, with a capital stock of $1600, by L. R. Bridge, A. H. Holland, Sole- 
ville, N. Y.; W. W. Edgarton, Jr., Bouckville, N. Y. 

HAMMONDSPORT, N. Y.—The Hammondsport & Wayne Telephone Com- 
pany has been organized by farmers of Wayne and Urbana to build a telephone 
line betweerf’ Hammondsport and Wayne village, with several branches. 

DURHAM, N. C.—The Interstate Telephone Company, which recently gained 
sole control in Durham, has raised rates to $2 per month for residences and 
$3.50 per month for stores. 

MARION, N. C.—The Marion Telephone Company recently raised its rates 
and it is reported that many of the patrons have had their telephones taken out. 
The company had made improvements on the system. 

DAYTON, OHIO.—The Home Telephone Company has decreased its capital 
from $750,000 to $600,000. 

MASSILLON, OHIO.—The Massillon Telephone Company has increased its 
capital stock from $75,000 to $150,000. Improvements and extensions are con- 
templated. 

PERRYBURG, OHIO.—The Maumee Valley Telephone Company has been 
incorporated with a capital stock of $15,000. The directors are N. L. Hanson 
and others. 

TONTOGANY, OHIO.—The Tontogany Telephone Company has been in- 
corporated with a capital stock of $10,000. The directors are: Jacob Hoffman, 
B. F. James and others. 

CLEVELAND, OHIO.—A deal has been completed here whereby the Federal 
Telephone Company sold all its interests in the Citizens’ Telephone Company, 
of Columbus, O., to a syndicate headed by Cyrus Huling, of the latter city. 

ZANESVILLE, OHIO.—At the annual meeting of the Zanesville Telephone 
Company the reports of the officers showed the affairs of the company to be in a 
healthy and flourishing condition. Officers were elected as follows: F. S. Dick- 
son, president; S. M. Granger, vice-president; J. B. Rhodes, secretary and gen- 
eral manager; R. W. Judd, treasurer. 

RAVENNA, OHIO.—The affairs of the Portage County Telephone Company 
are in an excellent condition, as shown by the report presented at the annual 
meeting of the company. The company now has 1566 subscribers in Portage 
County, of which 572 are in Ravenna, 587 in Kent, 221 in Mantua and 186 in 
Garrettsville. The company has spent $9000 in construction work since March 
last. 

CLEVELAND, OHIO.—The annual meeting of the stockholders of the Cuya- 
hoga Telephone Company was held in this city recently, and all of last year’s 
directors were re-elected. No effort was made to create new business during 
the year, and an increase of a little more than $10,000 in gross earnings was 
due rather to the substitution of paying subscribers in the place of those rated 
as slow collection. President Dickson’s annual report shows that the company 
now has 10,466 telephones in use. He expresses satisfaction at the results of 
the profit-sharing plan and stated that it would be continued. The company 
now has a surplus of $15,401. 

GUTHRIE, O. T.—A merger of the Pioneer Telephone Company, with head- 
quarters at Guthrie, the Long Distance Telephone Company, of Shawnee, and 
the North American Telephone & Telegraph Company, of Muskogee, I. T., has 
been effected. A new charter will be taken out. 

ALTOONA, PA.—The Bedford-Fulton Telephone Company and the Ex- 
tension Telephone Company are to be merged. 

COLUMBIA, S. C.—A bill has been introduced in the South Carolina Legis- 
lature placing telephone companies under the control of the Railroad Com- 
mission. 

RICHMOND, VA.—The North Fort Telephone Company, of McDonald’s 
Mill, Montgomery County, has been incorporated with a capital stock of $500 
to $5000. Mr. A. P. Bennett is president. 

STANDARDSVILLE, VA.—The Swift Run Telephone Company, of Stand- 
ardsville, has been incorporated. E. D. Ott is president. The capital stock is 
$1200 to $5000. 

PALOUSE, WASH.—The Palouse Deep Creek Telephone Company has been 
incorporated to construct a telephone line from Palouse to Freese. George H. 
Sawyer is president. A barb-wire fence will be used for the line until spring, 
when an overhead line will be constructed. 

FOOTVIELE, WIS.—The Footville Telephone Company has increased its 
capital from $4000 to $10,000. 

TURTLE LAKE, WIS.—The City Telephone Company has been incorpo- 
rated with a capital stock of $2000. The directors are: F. E. Fisk, John Hogan 
and others. 

SPARTA, WIS.—The Western Wisconsin District Independent Telephone 
Association has been formed here. It embraces all of the independent systems 
in the western part of the State. 
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ELECTRIC LIGHT AND POWER. 


MONTGOMERY, ALA.—The Coosa Water Power Development Company, 
with $250,000 capital, has been formed to develop a water power in Calhoun 
County, Ala. The Industrial Finance & Trust Company, of Birmingham, is 
fiscal agent for the new concern. It is said that northern capital is interested 
in the movement. 


LITTLE ROCK, ARK.—The new power house of the Little Rock Railway 
& Electric Company, in this city, is now in operation. The new power house 
when completed will cost about $350,000, with its equipment. The old power 
house will be used for electric light supply. 


CORONA, CAL.—The stockholders of the Corona Gas & Electric Company 
have voted to issue $40,000 bonds for improvments to the plant. 


SANTA ROSA, CAL.—A committee has been appointed to select an engineer 
and draw up plans, etc., for a municipal lighting system. An election will soon 
be held to vote on issuing bonds for same. 


DOWNEY, CAL.—The Downey Electric Light & Power Company has been 
granted a franchise to use certain streets and highways in and around the 
village of Downey for the erection of a system of lines and conduits for the 
transmission of electric light and power. The life of the franchise is to be 30 
years, and work on the plant must be commenced within six months and finished 
in three years. After March 15, 1909, the company is to pay to the county 
3 per cent. of the gross receipts. 


STOCKTON, CAL.—The City Council has granted R. G. Paddock a fran- 
chise for installing a heat and power system in the city, and it is generally 
believed that he represents H. E. Huntington, who will build an electric rail- 
road from Stockton to Bakersfield at an early day. Only one bid. was pre- 
sented, and upon being opened it was found that Paddock had offered $130. 
Immediately an ordinance awarding him the privilege was passed. For several 
days past it had been rumored that other bidders would be present, but it 
seems that they were not forthcoming. For over a month, there has been quite 
a lively fight between the Stockton Gas & Electric Company and the American 
River Electric Company, and prices of electricity were cut to the lowest figure 
ever made in the State. Then a truce was declared, and while both companies 
assert that they have not reached any understanding, or combined, it is current 
report that they are not doing the same cutting of rates that they were. 


WASHINGTON, D. C.—Bids will be received March 1 at the Bureau of 
Supplies and Accounts, Navy Department, for furnishing the navy yards, at 
Norfolk, Va.; Charleston, S. C., and Port Royal, S. C., a quantity of electric 
blowers, electric fans, electric traveling crane, railroad track, galvanized sheet 
steel, pipe fittings, marine cement, etc. H. T. B. Harris, Paymaster-General, 
U. S. N. Bids are wanted April 12 for electrical supplies. Wm. M. Meredith, 
Director Bureau of Engraving and Printing, Treasury Department. 


VIDALIA, GA.—John W. Wiggins, of Savannah, has secured an electric 
light franchise in Vidalia, and is now purchasing the necessary machinery in 
the north. 


KEITHSBURG, ILL.—It is reported that the electric light plant owned by 
T. A. Marshall will be rebuilt. 


VIRDEN, ILL.—The Virden Electric Light Company has been incorporated, 
with a capital of $15,000. J. N. Hairgrove, U. G. Tucker and C. W. Carr are 
the incorporators. 


MOORESVILLE, IND.—The Public Service Company, of Mooresville, has 
been incorporated, with a capital of $50,000, to build water works and an elec- 
tric light plant. Directors: Wm. B. Vestal and Jas. S. Hubbard, both of 
Mooresville. 


WHITING, IND.—The Lake County Light & Power Company, of Whiting, 
has filed articles of incorporation. The capital stock is $100,000. The incorpo- 
rators are: R. J. Carey and Arthur Young, of Chicago, and Samuel T. Chase, 
of Lake Forest, Ill. 


TERRE HAUTE, IND.—The Terre Haute Electric Light Company is to 
install a 1000-hp turbo-generator in its new power station on the river front in 
this city. The apparatus is to be supplied by the General Electric Company, the 
contractors being Stone & Webster. 


RICHMOND, IND.—The Richmond Light, Heat & Power Company has 
filed a mortgage in favor of the Continental Trust Company, of New York, on 
its property for $300,000, covering an issue of bonds in that sum which will 
be sold to meet cost of improvement for the local plant. The company is 
owned and officered by New York capitalists, and is making a damaging fight 
against the Richmond municipal plant. 


NEW CASTLE, KY.—The Town Trustees have granted a franchise to the 
New Castle Electric Light, Heat & Power Company. 


LOUISVILLE, KY.—An ordinance is to be introduced in the General Council 
requiring all wires in the downtown district ‘to be placed underground. 


NEWPORT, KY.—J. B. Morlidge, City Engineer, writes that the city con- 
templates constructing a municipal electric light plant. Ten thousand dollars 
has been set aside by the General Council toward it, and a similar sum will be 
set aside each year until the entire cost of construction is covered. 


BRUNSWICK, ME.—The directors of the Brunswick Electric Light & 
Power Company, at a special meeting, have voted to install an auxiliary steam 
plant in the old gas house, which the company purchased some time ago. In 
the past two or three years there have been several occasions when the present 
plant has been bothered about securing power. According to the terms of 
agreement, the Cabot cotton mill has the first call for the water from the 
upper fall. As the electric light plant derives is power from the same source, 
when the river is low and the Cabot mill is running, the electric light plant is 
obliged to shut down. Thus far this year nearly every day the power has been 
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shut off early in the morning, and until 6 o'clock in the evening it has been 
impossible to get either electric light or power. The installation of a steam 
plant will insure light and power at all times of the day. Mr. A. Hopkins is 


superintendent. 
SAULT STE. MARIE, MICH.—The Edison-Sault Electric Company has 
decided to improve the electric light plant. « 


MARQUETTE, MICH.—Edw. P. Burch, of Minneapolis, Minn., has been 
selected by the Light & Power Commission to advise with the Commission with 
regard to the enlargement of the electric light plant. 

JACKSON, MINN.—The Council has voted to issue $5000 bonds to improve 
the electric light plant. 

SWEETWATER, MINN.—The citizens have 
and an electric light plant. 

STILLWATER, MINN.—R. S. 
Western Gas & Investment Company, writes in regagd to improvements con- 
templated by the Stillwater Gas & Electric Light Company and the Apple River 
Power Company, that it is proposed to construct a 20-ft. dam and a 1ooo-hp 


voted bonds for water works 


Feurtado, of Chicago, superintendent of the 


electric power plant. 

BEELZONA, MISS.—Bids will be received April 5 by the Mayor and Board 
of Aldermen for constructing an electric light plant and water works. 

BURLINGTON JUNCTION, MO.—It is reported that Robt. Crooks will 
establish an electric light plant here. 

HOPKINS, MO. 
plant. 

JOPLIN, MO.—The City Council has granted an electric light and power 
franchise to W. G. Sergeant. 

GREAT FALLS, MONT.—Max Hebgen, of Butte, is preparing plans for 
improvements to the plant of the Great Falls Electric Light & Power Company. 
The probable cost of improvements is $75,000. 

RENO, NEV.—The directors of the Nevada Power, Light & Water Company 
have decided to enlarge the power plant. 

ASBURY PARK, N. J.—The Beach Commissioners have awarded to the 
A. D. Granger Company, of New York, N. Y., the contract for constructing the 
electric light plant on the beach for $10,773. 

SANTA FE, N. M.—The Capital Light & Power Company is said to have 
sold its interests to J. C. Bonner & Company, of Toledo, O., and associates. 
The company announces its intention to establish a power plant on the upper 
Pecos. Power and light will be furnished to Santa Fe, Albuquerque and Las 
Vegas. The company will issue bonds to the amount of $300,000, and will 
begin work in the spring. 

VALATIE, N. Y.—It is proposed to construct an electric light plant at a 
cost of $12,000. R. E. Lasher is Village President. 

PENN YAN, N. Y.—At the next annual charter election the citizens will 
vote on the proposition to install a municipal electric light plant. 

WARSAW, N. Y.—The Warsaw Gas & Electric Company has decided to 
install a new direct-current dynamo, and a new outfit of enclosed arc lamps for 
street lighting. 

ALBANY, N. Y.—The application of the Niagara, Lockport & Lake Ontario 
Power Company’s franchise bill to any city is removed by amendments to the 
bill adopted by the Assembly Codes Committee in executive session. The 
amendment strikes out the provision giving thé corporation power of eminent 
domain in any city, and requires consent of the local authorities for the use 
of any streets or the erection of poles. 

MOORESVILLE, N. C.—B. A. Troutman, of Mooresville, is interested in 
the construction of an electric light plant. 


Chas. Hartness is preparing to put in an electric light 


CONCORD, N. C.—The town of Concord is figuring on a new electric light 
plant to cost about $18,000. The old plant may possibly be bought by the town, 
however. 

CHARLOTTE, N. C.—The Light Committee has decided to recommend that 
the city make a contract with the new Catawba Electric Power Company, of 
Fort Mill, S. C., to supply lights at $54 per annum for the first 150 lights and 
$48 for all over that number. The price paid the Charlotte Consolidated Con- 
struction Company at present is $90 per light per year. ‘he new company 
expects to have power available in four months. 

COLUMBUS, OHIO.—An electric light plant is to be provided for the State 
penitentiary. 

ASHLAND, OHIO.—The City Council is discussing the proposition to install 
a municipal electric light plant. 

TROY, OHIO.—The business men of Troy have under consideration the 
construction of an electric light plant. 

LORAIN, OHIO.—The Citizens’ Gas & Electric Company, of this city, has 
decided to construct a new plant, plans for which are now being prepared. 
The company now uses the plant of the Lorain Street Railway. 

CLEVELAND, OHIO.—The Board of Public Service has decided to recom- 
mend favorably the entering into of a contract with the Cleveland Electric 
Illuminating Company for street lighting, at $75 per lamp per year. 

ONTARIO, ORE.—E. H. Test and A. N. Soliss have secured a franchise for 
an electric light and power plant. 

UNIONTOWN, PA.—The Masontown Electric Company, of Uniontown, 
has been incorporated with a capital of $5000. 


WYALUSING, PA.—The Wyalusing Light, Heat & Power Company, of 
Wyalusing, has been incorporated with a capital of $10,000. 


YANKTON, S. D.—The city may buy the electric light plant or build a 


new one, 


WEBSTER, S. D.—Between $2000 and $2500 will be expended for improve- 
ments to the electric light plant. 
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FARMERSVILLE, TEX.—The Farmersville Mill & Light Company has 
been organized here with a capital stock of $50,000. 

BATSON, TEX.—The Sour Lake Light & Power Company, of Sour Lake, is 
preparing to extend its transmission line to this place for the purpose of fur- 
nishing light and power here: The current will be brought here from the 
Saratoga station of the company, situated about five miles distant. 

BIG SANDY, TEX.—The large dam of the A. K. Seage Box Company 
across the Big Sandy near here is to be immediately repaired and the water 
power thus obtained is to be used for generating electricity for lights and power 
for this town. The A. K. Seage Box Company can give information. This 
company also contemplates establishing a water works plant here. 

ELLENSBURG, WASH.—The citizens have voted to issue $20,000 bonds for 
an electric light plant. 

PROSSER, WASH.—The Prosser Falls Land & Irrigation. Company has 
petitioned for a franchise for an electric light plant. 

SPOKANE, WASH.-—Samuel Storrow, chief engineer Northwestern Gas & 
Electric Company, Los Angeles, Cal., writes that it is proposed to develop the 
power of the Walla Walla River. The probable cost of the work will be 
$250,000. 

LAFARGE, WIS.—The Lafarge Electric Company has been incorporated, 
with a capital of $6000. 

BURLINGTON, WIS.—It is proposed to construct a municipal electric light 
plant for both street and commercial purposes here. 





THE ELECTRIC RAILWAY. 


GREELEY, COL.—The Greeley & Northern Railroad & Utility Company 
has filed articles of incorporation, with George H. Sethman as general man- 
ager. The company is organized for the purpose of building an electric road 
through northern Colorado from this city to a connection with the Burlington 
Railroad. The power plant of the company will also be utilized in furnishing 
this city with electric light. The electric system will be over 25 miles in length. 


AUGUSTA, GA.—At the annual meeting of the North Augusta Companies, of 
Augusta, Jas. U. Jackson was re-elected president of the Augusta Railway & 
Electric Company; the Augusta & Aiken Railway; the North Augusta Electric 
& Improvement Company and other development companies. Chas. G. Good- 
rich was elected vice-president of the Augusta Railway & Electric Company. 


BOISE, IDA.—I. W. Anderson and associates, of Philadelphia, have ac- 
quired by purchase the system of the Boise Transit Company, and articles of 
incorporation of the new company have been filed. Mr. Anderson is president 
of the company, and Charles A. Hutchinson, of this city, will act as general 
manager. Improvements and extensions of the system will be commenced 
at once. 


NEW YORK, N. Y.—President E. A. Maher, of the Union Railway Com- 
pany, has applied to the Board of Aldermen for franchises to effect 13 new 
connections, including the right to.cross several bridges into Manhattan, thus 
effecting a more perfect physical relationship with the Metropolitan system. 

DALLAS, TEX.—Parties who propose to construct and operate an inter- 
urban electric railway between Dallas and the town of Waxahachie, Tex., have 
submitted a proposition to the Commercial Club, of this city, which, if favorably 
considered, will insure the consummation of the project. The distance is about 
30 miles. The secretary of the Commercial Club, Dallas, can give information. 





OBITUARY. 


MR. E. A. GAY.—Mr. Eugene A. Gay, receiving clerk of the Western Union 
Telegraph Company in Albany, died suddenly of pneumonia there on Feb- 
ruary 23. He was one of the best-known telegraph operators in this State, and 
was in charge of the Western Union branch office in the old Delavan House 
during the famous political campaigns between 1860 and the time of the 
Delavan’s destruction. He was a brother of Ward Gay, the artist. 


MR. J. M. FORBES.—Mr. J. Malcolm Forbes, widely known as a patron of 
light harness racing and as a yachtsman, died on February 19 at Milton, Mass. 
Mr. Forbes had been suffering from an internal malady for about a week. 
Two operations, performed as a last resort, failed. Mr. Forbes was nearly 
sixty years of age. He was for many years a heavy shareholder and a director 
in the American Bell Telephone Company and other properties. He was for- 
merly Commodore of the Eastern Yacht Club, and in former years actively par- 
ticipated in the defense of the America’s Cup. American Telephone & Tele- 
graph was weak on the Boston Stock Exchange on news of Mr. Forbes’ death. 


MR. J. A. ROCHE.—Mr. John A. Roche, one of the leading officers of the 
Otis Elevator Company, died suddenly in Chicago, on February 10. He was 
born in Utica, N. Y., August 12, 1844, and after graduating from the high 
school, removed to New York, where he learned the trade of a pattern maker. 
He went to Chicago in 1869 and became a dealer in machinery, and for many 
years was the Northwestern representative of the firm of J. A. Fay & Com- 
pany, of Cincinnati. He entered politics in Chicago, and was elected mayor 
on the Republican ticket, holding office from 1887 to 1889. After retiring from 
office he became vice-president of the Crane Elevator Company and later the 
managing director of the Otis Elevator Company. From 1893 to 1897 he was 
the president of the Lake Street Elevated Railroad Company and was widely 
known amongst electrical men in the west. 


MR. FRANCIS FORBES.—We regret to note that Mr. Francis Forbes, 
member of the law firm of Forbes & Haviland, died suddenly from pneumonia 
at his home ir New York City, on February 18. He was born in Rochester, 
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N. Y., and graduated from Rochester University in 1865. After spending some 
time in study in France, he entered Columbia Law School, from which he was 
graduated in 1870. He represented this country at the International Conven- 
tion of Industrial Marks in Madrid in 1890, and later at Brussels in 1897. He 
was a member of the State Constitutional Convention in 1894, and was recently 
appointed a delegate to the International Convention of Jurists at the World’s 
Fair at St. Louis. He belonged to the University and Lawyers’ Clubs. Mr. 
Forbes leaves a widow, daughter of the late Robert Bonner, two sons, and two 
daughters. Mr. Forbes had from time to time a good deal to do with electrical 
and mechanical patent litigation, and was an active and liberal member of the 
New York Electrical Society for a great many years. 

MR. JACOB HESS. —Mr. Jacob Hess, for many years a leader in New 
York Republican politics and a member of the last bi-partisan Police Board, 
died on February 19 at his home in Manursing Way, Rye, N. Y., where he 
had lived for months in comparative retirement. Mr. Hess was born in Hesse- 
Darmstadt in 1847, but was brought to this country when only two years old. 
After a brief course in the common schools he became a butcher’s boy in 
Washington Market, New York City. He embarked in business for himself 
as a commission dealer in meats in West Washington Market when he was 
nineteen years old, and was said to have accumulated $100,000 when he made 
his first start in politics, in 1874, being elected Assemblyman. The next year 
he was elected Alderman at Large. He declined the nomination for Sheriff 
in 1876. Mayor Wickham in 1877 appointed Mr. Hess a Commissioner of 
Schools. Mayor Cooper appointed him Commissioner of Charities and Correc- 
tion in 1879, and he was elected president of the board. He served until May, 
1885, when he retired, being made a member of the new Board of Electrical 
Control two months later. He became president of that also, during a very 
important period, and held office until Tammany came into power in 1898. Mr. 
Hess’ only son, Seymour Griswold Hess, a young man of great promise, died 
at his father’s house in 1897, a short time after his graduation from Columbia 
University. 





PERSONAL. 


MR. W. MARCONI is expected, it is said, to leave Europe for America 
on March 23 on the Italian man-of-war “Carlo Alberto.’ 

MR. FRED SARGENT, the consulting and designing electrical engineer, has 
sailed on a trip to Europe, to be gone some weeks, during which time he will 
study power plant development there in its latest illustrations. 

MR. LOUIS J. MAGEE, who represents the Allegemene Elektricitats Gesell- 
schaft in this country as resident director, has been quite ill with bronchitis and 
detained at home by illness. We are glad to record his recovery. 


MR. JOSEPH JEFFERSON, the veteran distinguished actor, has just cele- 
brated his 75th birthday by becoming president of an electric light and power 
company at West Palm Beach, Fla., where he has large property interests. 

MR. H. SHINOMWIA, of the department of communication of Tokio, 
Japan, arrived in New York last week by steamer from England, en route for 
home. He has been abroad for over a year studying the postal and telegraph 
services of Europe. 

MR. R. O. HEINRICH, of the European Weston Electrical Instrument Com- 
pany, of Berlin, is expected shortly in this country, where a great many old 
friends will be glad to renew their acquaintance and intimacy. It is now some 
years since he returned to Europe. 

MR. FREDERICK A. WALDRON, hitherto superintendent of power and 
plant for the Yale & Towne Manufacturing Company, has opened offices as 
consulting engineer at Stamford, Conn., to advise on matters relating to the 
construction, arrangement and equipment of power plants. 


MR. CHARLES L. BROWN has associated with him his brother, Mr. 
Stuart H. Brown, and has incorporated his electrical contracting business at 
Chicago under the name of the Brown Electrical Construction Company. The 
new concern has taken offices in suite 505-6-7, Ellsworth Building, Dearborn St. 


MR. C. H. NORTH, president and general manager of the North Electric 
Company, of Cleveland, O., was a recent visitor to New York. Mr. North has 
done a great deal for the cause of rural telephony, as well as in the invention 
and perfection of apparatus. His connection with telephony dates back to the 
beginning. . 

MR. GEORGE W. FOWLER, who for several years past has been con- 
nected with the engineering department of the C. & C. Electric Company, has 
resigned his position with that company and will hereafter be associated with 
Mr. George D. Beinert, the electrical contractor, with offices in the Bible 
House, New York City. 

MR. N. S. HOPKINS has severed his connection with the Fort Wayne 
Electric Works, where he had charge of the direct-current motors and gen- 
erators, as engineer. He had previously spent three years at Schenectady and 
five years at the Lynn factories of the General Electric Company, as design- 
ing engineer on numerous lines. 

MR. W. B. POTTER, head of the railway department of the General Electric 
Company, has sailed for the West Indies, in search of health and warmer 
weather. He has been struggling for some weeks past with incipient grip and 
pneumonia, but would not let go until the doctors and his associates insisted 
he must break away, or pay the penalty. 

WHITEHEAD, SUMNER, HARKER & COMPANY announce the forma- 
tion of this concern, with headquarters, as machinery merchants and exporters, 
at 196 Deansgate, Manchester, England. The firm comprises Messrs. James 
P. Whitehead, Bertram Sumner, John Harker and Julien Précheur. Arrange- 
ments are being made for branch houses and agencies. 


MR. JAMES T. MAXWELL, generai agent of the Philadelphia Electric Com- 
pany, has, we regret to state, had the deep misfortune to lose his wife. Mrs. 
Maxwell was well known to many in the electrical field, having attended the 
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conventions of the Association of Edison Illuminating Companies with her hus- 
band, and having made many friends and acquaintances at such times. 


MR. G. M. ABBOTT.—The stockholders of the Cincinnati, Newport & Cov- 
ington Street Railway Company have elected George M. Abbott to succeed Henry 
Burkhold on the board. This company is a subsidiary concern of the Cin- 
cinnati, Newport & Covington Light & Traction Company. It is said that Mr. 
Abbott will also succeed Mr. Burkhold as a director of the latter company. 


MR. W. L. HODGES has been appointed sales manager of the National 
Battery Company, with offices at 253 Broadway, New York, and has resigned 
his position with the Audit and Appraisement Company of America. Mr. 
Hodges, it will be remembered, was for some time associated with Dr. Louis 
Duncan and was particularly active in telephone work in Philadelphia. 


MR. G. H. KIMBALL, of Buffalo, N. Y., has requested us to state in his 
behalf that in regard to our recent article on proposed electric power trans- 
mission work at Omaha, he did not serve as an arbitrator in connection with 
the matter as intimated, and that he was in no way connected with it after 
the late days of August, the arbitration being held three or four months later. 


MR. CHARLES LANG has resigned his position with the Wheeler Con- 
denser & Engineering Company, after ten years’ service with that company. 
During that period Mr. Lang advanced from office boy to purchasing agent, 
and later entered the company’s engineering department. He is at present con- 
sidering a number of excellent offers from several sources, and in the mean- 
time is taking a much needed rest. 


MR. W. J. BAUGHMAN, who for two years was superintendent of the 
Stanley Electric Manufacturing Company’s factory at Pittsfield, Mass., and 
who more lately had been made head of the production department, has suc- 
ceeded Mr. J. H. Kelman as superintendent, on the latter’s resignation. Mr. 
Frank R. Whittlesey, head of the purchasing department, has sgicceeded Mr. 
Baughman as head of the production department. 


PROFESSOR HIMSTEDT, of the University of Freiburg, Germany, has 
continued investigations as to the existence of radium in nature, and has ex- 
tended those formerly made of rain water and of the soil with reference to 
the presence of radium. He has arrived at the conclusion that radium occurs 
more frequently in our surroundings than has heretofore been suspected. Ac- 
cording to his experiments, all natural springs of water and also the petroleum 
wells possess a heavy gas, whose radiations are similar to, and probably identical 
with, radium. 


MR. C. G. Y. KING, a well-known member of the engineering staff of the 
Chicago Edison Company, has been visiting the east to deliver a series of lec- 
tures on the new steam turbine plant of that corporation, accompanied by a 
fine series of lantern slides. The first lecture was delivered in New York City 
before a large gathering of General Electric representatives. Mr. King then 
went on by invitation to Boston and there delivered the lecture twice on a 
single day, once before a similar gathering and once before the Massachusetts 
Institute of Technology. 


MR. W. R. GARDENER, assistant treasurer and manager of the Pittsfield, 
Mass., Electric Company, has been writing in a clear and popular way lately 
to the local papers, explaining the nature of electrolysis and its cure. There 
has been a good deal of interest in the subject locally, owing to the fact that 
some underground cables of the New England Telephone & Telegraph Com- 
pany had needed overhauling, apparently on account of the electrolytic action 
of stray current from the Pittsfield trolley system. 


MR. ANDREW CARNEGIE.—Mr. Carnegie has added another lot to the 
site on Thirty-ninth St. which he acquired last year for the united engineer- 
ing societies. The house at 33 West Thirty-ninth St. was conveyed by John 
Thacher to Robert A. Franks, who is Mr. Carnegie’s representative and has 
taken title for him to the adjoining houses, 23 to 31 West Thirty-ninth St. 
The abutting property at 32 and 34 West Fortieth St. is held by the En- 
gineers’ Club. The stated consideration in the transfer recorded was $1,000. 
For some of the other Thirty-ninth St. houses Mr. Carnegie paid $110,000 each. 


MR. ADELBERT P. HINE, superintendent of the Coe Brass Company plant 
.of the American Brass Company, has been made general superintendent of all 
the plants. Mr. George Braham, who has been assistant superintendent of the 
Coe Brass Company, has been made superintendent, and Mr. William E. Besse 
assistant superintendent. The purchasing for all the American Brass Com- 
pany’s plants is now done by the American Brass Company at their Waterbury 
office. Mr. F. L. Adams, formerly general manager of the Holmes, Booth & 
Haydens Company, has been made assistant purchasing agent of the American 
Brass Company. 


MR. CHARLES WIRT, vice-president of the Wirt Electric Company, of 
Philadelphia, sailed last week on the steamer ‘‘St. Paul’? for England, to be 
a month in that country. His health has been very poor lately, and he hopes 
to build it up during this vacation. While in London he will stay at the 
Grand Hotel, _and make a study of the electrical situation. The Wirt Electric 
Company has recently arranged to have a new building erected for them in 
Philadelphia, at the corner of Pennsylvania Railroad and Germantown avenue. 
The new shop has been specially designed for their work, and will be up to 
date in all particulars. 


MR. D. M. LORD.—The Chicago papers recently devoted much space to 
the growth of the advertising business as a whole, and that of Lord & Thomas 
in particular, owing to the retirement of Mr. D. M. Lord, the senior member 
of the firm, who leaves active business life with a competence. The business 
has been one of the most aggressive and progressive of its kind in the coun- 
try, having in recent years been under the active management of Mr. A. L. 
Thomas, who has succeeded Mr. Lord to the presidency and will continue at 
the head of the firm. Mr. C. R. Erwin, the new vice-president, has been con- 
nected with the company for 20 years, and is therefore a veteran in the field; 
associated with him and Mr. Thomas is Mr. A. D. Lasker, the secretary and 
treasurer. To give some idea of the growth of advertising as a whole, it 
might be stated that in two years the business of Lord & Thomas alone has 
increased one million dollars in the billing, and in the one month of January 
in 1904 this house has booked $750,000 in advertising contracts. 
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Trade Hotes. 


THE WESTERN TELEPHONE MFG. CO. has leased quarters in the At- 
lantic Building, 42 West Jackson Boulevard, Chicago, Ill., and will move its 
factory and office to that address March 5. 


THE A. ROSENBERG COMPANY, of Baltimore, makers of water motors, 
water fans, etc., advises us that it was not affected by the recent great fire 
there, being beyond the zone of conflagration. 

THE ELECTRIC APPLIANCE COMPANY, Chicago, announces that it has 
added to its already immense stock of electrical supplies a complete line of 
trolley cars and wheels, and is prepared to quote on railway overhead material. 


THE WILLIAM TOD COMPANY has recently opened a New York office 
at 29 Broadway, and placed it in charge of Mr. George F. Woolston. The 
company is builder of Corliss and medium-speed engines for all electrical 
work in lighting and railway plants, etc. 

THE NEW NOVELTY COMPANY.—J. M. Stafford, F. J. Meyers and 
others have organized and incorporated the New Novelty Company, with offices 
in Vincennes, Ind. The company will manufacture electrical burglar and fire 
alarms, fire escapes, double-cylinder gas engines and electrical apparatus. 


FAIRBANKS, MORSE & CO., Franklin and Monroe streets, Chicago, have 
issued a new edition of their catalogue on hoists and mining machinery operated 
by gas, gasoline, crude oil or producer gas. They also make a complete line 
of machinery operated on steam, including both flat friction and geared hoists. 
Copies can be obtained on application. 

BULLOCK IN BALTIMORE.—The recent fire in Baltimore destroyed the 
offices of the district manager of the Bullock Electric Manufacturing Company. 
Temporary quarters have been located at 303 Cortlandt St., that city, where 
all inquiries should be addressed. The office is working with its full force, 
and is ready to take care of all business offering. 


“ARKLESS” FUSES, formerly made by the McBride Manufacturing Com- 
pany, are now ¢ontrolled by the Horton-Massnick Company, of 11-23 Detroit, 
Mich. These fuses with flexible terminals are used regularly by the Detroit 
Edison Illuminating Company in furnishing its patrons with free fuse renewals; 
and nearly all the old dangerous open-link fuses in Detroit have been replaced 
by ‘‘Arkless’” cartridge fuses. 

THE WARD LEONARD ELECTRIC COMPANY, Bronxville, N. Y., has 
issued a new catalogue, No. 19,038, covering resistance units of its manufac- 
ture. Three new types of resistance units are catalogued, with tables of 
capacities and resistances. A cut is shown showing various methods of mount- 
ing these resistance units for telephone, telegraph work, etc. Those interested 
can receive copies of the catalogue by applying for it. 


THE S. R. SMYTHE COMPANY, of Pittsburg, Pa., represented in New 
York City by Dr. Oskar Nagel, 90 Wall St., has just issued a catalogue on 
suction gas producers for gas engines, showing the simplicity and advantages of 
the construction and the economy in fuel attained by such apparatus and prac- 
tice. These producers are built in units from 5 to 150 hp, and yield 1 hp hour 
per pound of coal, no boiler or gas holder being required. 


SMITH STORAGE BATTERY COMPANY, of Binghamton, N. Y., has 
just issued in neat form Catalogue No. 2, devoted to its Smith storage battery 
for lighting, power, automobiles, etc. This battery is in some styles of the 
tray type, i.e., has its plates horizontal, with plates formed from rolled lead of 
concentric circular gridding. The battery is fully illustrated and described, 
in both the horizontal and vertical types. The catalogue is most interesting. 


THE CENTRAL ELECTRIC COMPANY, Chicago, reports an extremely 
gratifying business on American Circular Loom non-metallic flexible conduit, 
on which it has been and is still quoting some extremely low prices. The com- 
pany states that the trade generally throughout the country has been quick to 
take advantage of these prices, and that it has received some very large orders. 
The company urges that those of its trade who have not already done so, should 
make it a point to write for quotations on this class of goods. 





MR. E. B. LATHAM.—Among the evidences of the growth of foreign 
business, one of the amusing incidents is the shipping of fans in midwinter. 
The early part of February E. B. Latham, of New York, sent to Shanghai, 
China, 200 of the well-known Tuerk alternating-current ceiling fans manufac- 
tured by the Hunter Fan & Motor Company, of Fulton, N. Y. That export 
business creates an almost all-the-year-’round manufacture is illustrated by this 
shipment at the particular season of the year, and during such phenomenally 
cold weather. 


CROCKER-WHEELER FLYERS.—The Crocker-Wheeler Company, Ampere, 
N. J., has issued a set of 17 flyers on the subject of machine tool equipments, 
which will be of interest not only to electrical men but also to machine tool 
users. One of the flyers discusses at length the subject of electric drive for 
machine tools with methods of variable speed control, the others being devoted 
to examples of applications of Crocker-Wheeler machines for such purposes. 
The flyers are fully illustrated with views of the various classes of machines 
considered. 


TRAIN LIGHTING.—Col. J. T. Dickinson, vice-president of the Consoli- 
dated Railway Electric Lighting & Equipment Company, general offices Hanover 
Bank Building, New York, is authority for the statement that the Consolidated 
Company has more of its “Axle Light’ equipments of electric car lighting in 
use on the best cars constituting the finest trains of leading railway lines than 
all other systems of electric car lighting combined. He also claims that the 
chief mechanical officials of several of the great railway systems in the country, 
where a large number of ‘‘Axle Light’? equipments have been in service for the 
past few years, have concluded that the system is the cheapest to install and 
maintain and the most efficient system of electric car lighting ever yet de- 
vised. Each car carries its own independent electric car lighting apparatus, 
ready for immediate and constant use, no matter in what service the car may 
be placed. 














































UNITED STATES PATENTS ISSUED FEBRUARY 16, 1904. 
[Conducted by Wm. A. Rosenbaum, Patent Attorney, 140 Nassau St., New York.] 


829. VERTICALLY-SWINGING SUPPORT OR SHELF; Jacob S. Det- 
_ rick, Baltimore, Md. App. filed Sept. 9, 1903. (See page 403.) 
750,845. SWITCHING APPARATUS; John S. Goldberg, Chicago, Ill. App. 
fled Nov. 26, 1902. (See page 403.) . 
751,081. COIN-CONTROLLED TELEPHONE APPARATUS; Sherwood Je 
Larned, Chicago, Ill. App. filed Dec. 3, 1903. (See page 403.) 
751,228. CABLE-HANGER; Richard H. Villard, New York, N. Y., and Her- 
schel P. Copeland, Jersey City, N. J. App. filed Aug. 5, 1902. ee 
. ELECTRIC TRAIN SERVICE; Melvin D. Compton, New York, N. 
hoe App. fied Dec. 2, 1901. The speed of a generator driven from the 
locomotive axle is varied by throwing disks of different diameters into and 
out of engagement by means of een pistons which are controlled 
satoamsticslly by the condition of the current in the various circuits of the 
system. 
752,048. ELECTRIC METER; Thomas Duncan, Lafayette, Ind. App. filed 
"Oct. 23, 1903. A friction-compensating coil for producing a field for the 
armature, be switching mechanism for including more or less of said coil 
in circuit. 
SYSTEM FOR OPERATING STOCK BOARDS; Geo. S. Gallagher, 


' a ov York, N. Y. App. filed April 29, 1903. Stock quotations are printed 


upon tapes that are moved across the face of a quotation board. 
"752,081. CAR SIGNAL; Geo. M. Lane, Brooklyn, N. Y. App. filed May 14, 
1903. Details. 
752,084. RAILROAD SIGNAL; John K. Leedy, Roanoke, Va. App. filed 
Nov. 10, 1902. Details. ’ ie 
752,007. AUTOMATIC STARTER FOR ELECTRIC MOTORS; William C. 
O’Brien, Baltimore, Md. App. filed May 4, 1903. Details. . 
21. TROLLEY FINDER; Elisha S. Stitt, Newton, Mass. App. file 

ae 17, 1902. A guiding fork for the wheel arranged to be held in opera- 
tive position by tension on the cord. 

752,125. PANEL BOARD; Hans O. Swoboda, East Orange, re App. filed 
"Dec. 22, 1902. Switches comprising two blades are arrange between the 
bus bars, one blade being connected to one bar, while the other is con- 
nected to the other bar, the movement of the switch thus connecting and 


disconnecting the bars. 
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752,158. Key for Cable Testing. 

752,127. RAILWAY SWITCHING AND SIGNALING APPARATUS; John 
D. Taylor, Buffalo, N. Y. App. filed Jan. 12, 1901. Details of a locking 
mechanism for the signals. 

752,139. TROLLEY CATCHER; William C. Young and Johnson McMahon, 

uffalo, N. Y. App. filed June 1, 1903. <A spring normally under tension 
is released when the trolley wheel leaves the wire to contract and draw 
the pole downward. 

752,150. ELECTRIC SELECTIVE SYSTEM; Julien A. Gehrung, St. Louis, 
Mo. App. filed Feb. 8, 1902. A series of sending keys adapted to send 
varied impulses of different polarities, a series of selected magnets having 
cherenpouaiaaty graded electromotive forces and two groups of interde- 
pending cireuit closers arranged parallel with opposing pairs operatively 
connected to single selective electro-magnets. 

752,158. KEY FOR CABLE TESTING; William B. Hale, Chicago, Ill. App. 
fled April 29, 1901. A key having a number of contacts connected with 
the generator, the line and the testing instrument, are operated in succes- 
sion and in combination with a detent lever to obtain the test. 

752,168. DYNAMO ELECTRIC MACHINE; Hans Holzwarth, Hamilton, O. 
App. filed Nov. 21, 1903. Radial spaces between the armature plates com- 
municate with the interior of a hollow shaft through which air is directed 
for ventilating purposes. 

752,184. HANGER FOR TELEPHONE-TRANSMITTERS; Michael Setter, 
Chicago, Ill. App. filed May 8, 1902. (See page 403.) 

752,192. ELECTRIC SWITCH; Charles C, Badeau, Swissvale, Pa. App. filed 

ug. 12, 1903. Certain improvements in that class of overload switches in 
which the rupture of the circuit is effected in a body of oil. 

752,236. ELECTRIC GENERATOR; Hans Liebreich, Boston, Mass. App. 
filed June 29, 1903. Means for demagnetizing the field at a proper time 
to prevent the retarding effect of continued cutting of the line of force 
in the field. 

752,345. ELECTROMAGNET; James C. Keller and Otto F. Kadow, Cleve- 
land, O. App. filed May 23, 1903. A ring-shaped magnet in two parts, 
one of which is hinged to the other, while their free ends in moving 
towards each other, move a lever to accomplish certain functions. 

752,357- PROCESS OF ELECTRICALLY HEATING ARTICLES; Edgar F. 
Wise. Niagara Falls, N. Y. App. filed Nov. 5, 1902. A process for baking 
carbon bars, in which the bars are alternated in an oven with material 
which is normally a poor conductor but which becomes a good conductor 
under heat. The current is first passed through the non-conductor which 
becomes gradually heated and communicates its heat to the carbon bars. 

752,358. PROCESS OF HEATING ARTICLES BY ELECTRICITY; Edgar 
* Price, Niagara Falls, N. Y. App. filed Nov. 5, 1902. A modification of 
the preceding invention. 





ELECTRICAL WORLD anp ENGINEER. 


Vor. XLIII, No. 9. 


752,374. AUTOMATIC CHECK DEVICE FOR TROLLEY CORDS; Seth 

F. Buckland, Springfield, Mass. App. filed April 22, 1903. A spring- 
_ drum and ratchet arrangement for retracting the trolley cord. 

752,376. ELECTRIC BRUSH HOLDER; De Witt C. Cookin ham, Clevel 
O. App. filed Oct. 15, 1903. Details of construction. - ee 

752,391. ELECTRIC MOTOR; Christian Fleischmann, Bloomfield, N. J. App. 
filed June 24, 1903. Commutation is shifted by rotating the field magnet 
instead of the brushes. 

752,251. AUTOMATIC TELEPHONE SYSTEM; John K. Norst d 
J. Brownrigg, Chicago, Ill. App. filed June ig 1903 Cnr 

752,405. TRANSFORMER; Charles B. McCurdy, Warren, O. App. filed 
April 24, 1902. Certain improvements in transformers intended for use 
in connection with a three-wire system. 

752,408. ELECTRICAL APPARATUS FOR PRODUCING SOUND SIG- 
NALS; Charles H. O’Brien, Augusta, Me. App. filed Nov. 1, 1902. A 
diaphragm is caused to produce a sound by the action of the core of an 
induction coil and of a permanent magnet inside of the core, the two 
combining to produce a loud sound which can be used for signaling pur- 
poses. 

752,419. HIGH TENSION THERAPEUTIC ELECTRODE; Manuel R. 
Rodrigues, Brooklyn, N. Y. App. filed June 3, 1901. The electrode is a 
body of insulating material having the terminal of the conductor embedded 
in it to avoid the painful sensation of a direct application of the current. 

752,431. AUTOMATIC SIGNALING APPARATUS FOR INCUBATORS 
OR HOTHOUSES; Horace B. Ault, Newmarket, Tenn. App. filed July 
20, 1903. Details. 

752,437: OVERHEAD TROLLEY GUIDE; Charles W. Burkehead, Madison- 
ville, O. App. filed Aug. 16, 1902, A guiding fork constructed to perform 
its function whether the wheel is running forward or backward on the wire. 

752,456. RECEPTACLE AND ATTACHMENT PLUG; Hubert Krantz, New 
York, N. Y. App. filed Oct. 24, 1903. Details. 

752,460. FIRING MECHANISM FOR SHIPS’ GUNS; Ludwig J. Mautner, 
Vienna, Austria-Hungary. App. filed June 4, 1903. An automatic firing 
device which depends for its action upon the incline of the ship with re- 
spect to the position of the object. 

752,493. MOLDING CASE FOR USE IN ELECTROTYPING AND 
PROCESS OF MANUFACTURING SAME; William H. Welsh, Collings- 
wood, N. J. App. filed Oct. 13, 1903. A molding case obtained by cast- 
ing an impressionable composition, coating the oid composition with flour 
of copper, forming an impression in the composition, then subjecting it to 
a black-leading machine and finally to an electrolytic bath. 

752,501. TROLLEY HANGER; Montraville M. Wood, Schenectady, N. Y. 
App. filed Aug. 8, 1903. A cup-shaped nut that holds the clip in place, is 
provided with a locking device to prevent it from turning. 

752,528. PROTECTIVE MEANS FOR ELECTRIC BOOSTERS; Maxwell W. 
Day, Schenectady, N. Y. App. filed July 6, 1903. The combination with 
a booster and its driving motor, of .a circuit-breaker located in the main 
supplying both of them and having its tripping coil in the motor circuit only. 

752,531. ELECTRIC SWITCH; Warren K. Dodge, Manhattan, Kan. App. 
filed Oct. 23, 1903. Details. 

752,544. ELECTRICAL DEVICE FOR SHOCKING HORSES; James A. 
Giles, Elberton, Ga. App. filed Sept. 24, 1902. A magnet with a circuit 
extending to electrodes on the harness. 

752,552. AUTOMATIC CIRCUIT-BREAKER; Edward M. Hewlett, Schenec- 
tady, N. Y. App. filed Nov. 28, 1898. Details. 

752,590. MAGNETIC CLUTCH APPLICATION; John Riddell, Schenectady, 
N. App. filed July 27, 1901. In a clutch of the kind described in the 
previous patent, this invention provides a device for preventing the stick- 
ing of the armature to either magnet by the residual magnetism therein. 
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752,634. Commutator for Dynamo Electric Machines. 


752,592. COATING MACHINE; George R. Rupley, Schenectady, N. Y. App. 
filed July 15, 1903. Ribbon conductors are coated with a liquid insulatin 
material, the invention relating to the means for applying a coating o 
uniform thickness, 

752,613. RELAY; Albert Carliss, Chicago, Ill. App. filed May 25, 1901. A 
means for mounting the flat contact springs on the cut-off relays used in 
connection with telephone switchboards. 

752,634. COMMUTATOR FOR DYNAMO ELECTRIC MACHINES; Fred- 
erick W. Young, East Orange, N. J. App. filed May 22, 1903. Each com- 
mutator bar is made up of a copper strip and a carbon strip in direct con- 
tact and arranged with respect to the direction of rotation so that contact 
of the carbon strip with the brush will be made before contact is broken 
at the connected copper bar. 
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* Tis well known that the presence of acid and me- 
€ tallic impurities used in batteries is very disad- 
vantageous and shortens the life of the batteries. 


SAL AMMONIAC 


(ELECTRIC BRAND) 


is an important factor in improving the results 
obtained in telephone and small electric batteries. 
iT IS ABSOLUTELY FREE FROM ALL IMPURITIES 
AND LENGTHENTS THE LIFE OF YOUR BATTERIES. 


FOR INFORMATION, ADDRESS 


A. KLIPSTEIN & COMPANY, 
122 PEARL ST., NEW YORK. (3) 











ATLANTIC INSULATED WIRE & CABLE CO. 









WIRES AND CABLES. 








UNDERGROUND 





FOR SUBMARINE, AERIAL, 





AND INTERIOR USE. 












FACTORY, 120 LIBERTY STREET, 


STAMFORD. 
CONN. New YorRE Crry. 
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“AMERICAN” || SOLDERING STICKS AND PASTE ~ ao 


Send for Descriptive Circular. ** THE BEST MADE,”’ 

AMERICAN BATTERY Co. << 
ae eh DYNAMO BRUSHES The Aen 
—_—_—_—_—_—Ssa_=_—"—amq>—>s—X¥X¥KVW HANGER BOARDS Soldering Stick 


It makes soldering easy 


COMMUTATOR COMPOUND |A[{\ tiiiec™ 


Sole Makers 
1332 Columbla Avenue 
Chicago. 


THE K. & W. CO., Pittsfield, Mass. Ee ee, 


pooklet 


















When your Telephone 


fails you call on this || FT ECTRICAL WORLD AND _ ENGINEER 


Company. It will pay you IS MORE WIDELY QUOTED ABROAD 
VIADUCT CO. THAN ANY OTHER ELECTRICAL JOURNAL PUBLISHED. 


BALTIMORE, MD. (s) 


AND SELL 


High Grade 
Electric Heating 
Devices 








WRITE FOR OUR 
CATALOGUE OF 


Flectrical Books 





American Electrical Heater Co. 


Detroit, Mich. (6) 


Stop That 
Noise! 


New Process Pinions will 
doit. There is no ring to 
rawhide, so they can’t make 
the racket that metal gears 
do. And New Process raw- 
hide wears like iron. Get 
our booklet. 











Electrical Testing 
Laboratories 


Electrical and Photometrical Standardization. 
Resistance, Conductivity and Insulation Tests. 
Calibration of Measuring Instruments. 
Arc and Incandescent Lamp Tests. 
Special Investigations. 
Secondary Standards of Candle-power Furnished. 
LAMP TESTING BUREAU (Incorporated) 
546 East 80th Street New York City 


The New Process Raw Hide 
Company, 


SYRACUSE, N. Y. 
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POSITIONS WANTED. 








The vate for “Position Wanted” adver- 
tisements of forty words or less is one dol- 
lar an insertion; additional words two cents 
each, payable in advance. Remittance and 
copy should reach this office not later than 
Tuesday morning for the next succeeding 
issue. 





POSITION WANTED.—By electrical en- 
gineer, college graduate; extensive ex- 
rience installing and oqereting electric 
ight and power plants, pole line construc- 
tion, house wiring, meters, etc.; able me- 
ic and armature winder; prefer in- 
stalling or superintendent of lighting plant. 
Address No. 1288, care Electrical orld 
and Engineer, New York. 





POSITION WANTED.—By _ graduate 
electrical and mechanical engineer with 
several years’ office work experience, wants 
drafting and designing home work; neat re- 
sults guaranteed; samples furnished if re- 
quired. Address No. 1330, care Electrical 
orld and Engineer, New York. 





POSITION WANTED.—By electrical and 

mechanical engineer, college education; 
large experience installing and operating 
electric light and power plants, line con- 
struction, house wiring, meters, power 
boards, motors, steam and hot water heat- 
ing; employed at present. Address No. 
1329, care Electrical World and Engineer, 
ew York. 





POSITION WANTED.—After March 31 

as chief engineer at a salary of $100 a 
month, in a central electric light or powss 
plant, by a young man 2g years old, height 
6 feet, weight 180 pounds; understands 
running and repairing slow and high-speed, 
condensing and non-condensing steam en- 
ines, gas engines, ice-making machinery, 
irect and alternating-current dynamos; 
never uses tobacco or intoxicating bever- 
ages; not afraid of long hours, hard work 
nor to climb high poles, and would as soon 
work nights as days; is now and has been 
since March 31, 1903, chief enaieeer and 
electrician in a central electric light plant 
in a village with a population of 5,000 
yearly inhabitants; can furnish best of ref- 
erences from every company he has worked 
for. Address No. 1327, care Electrical 
World and Engineer, New York. 





THEO. AUDEL & CO., Educational Book Publishers, 63 Fifth Ave., New York 


It will put that ~~ gioss on the come 
mutator you have so 
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WANTED 


“YOU, who are troubled with sparking and cutting of commutators, to use 


VAM aMOT SMA TMA 


ong sought, 


For Sale by all Supply Houses. 


SAMPLE STICK SENT FREE 


WHY DON’T YOU —— 


commutator 
PREVENT CUTTING. 


ABSOLUTELY WILL NOT 
GUM THE BRUSHES. . 


K. McLENNAN & CO. 


(3) 
100 wasnincton st. CHICACO, ILL. 


Sole Manufacturers 


Put a Little 





The only article that will PRE- 
VENT SPARKING. Will keep the 
in good conditon and 


Hare’s Commutator Compound 


on that Sparking Motor, and save the Commutator? 


Big Stick, 35c. 


Postpaid 


Save your time too. 


Rogers’ Drawing and Design gives a thor- 
ough and comprehensive self-instruction course 
in the principles and practice of Drawing and 
Designing required in the shops and drafting 
rooms of the engineering, electrical, machinery 


and kindred trades. 

506 pages, 610 illustrations. 
on 
paid will be refunded if 


money 


not found to be satisfactory. 





; Clearly printed 
superfine paper and handsomely bound _ in 
black vellum cloth, with full gold edges. 
the 


Both cost money. 


Enough to show you FREE. 


Sold by Dealers. 
Samples Free. 





Geo. W. Hoffman, 


MANUPACTURER, 


295 E. Washington St., 
Indianapolis, Ind. 


Specimen 
pages 
anda 

complete 
list of 

contents 
sent 
postfree 
upon 
request 


The 
book its 
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POSITION WANTED.—By electrical en- 
gineer, age 3§ years, to represent a live 
company at St. Louis Exposition; familiar 
with telephone, electric light, railway and 
power; own set Weston portable instru- 
ments; five years with General Electric Co. 
at Lynn and Scheneeeey, Address No. 
1331, care Electrical World and Engineer, 
ew York, 
POSITION WANTED.—As superinten- 
dent or electrical engineer of a power 
or lighting company by one at present em- 
ployed as erecting engineer and electrical 
expert for one of the largest electrical 
manufacturing companies; object location; 
accustomed to handling men; best of refer- 
ences. Address No. 1319, care Electrical 
World and Engineer, New York. 


HELP WANTED. 











The rate for “Help Wanted” advertise- 
ments of forty words or less is one dollar 
and fifty cents an insertion; additional 
words three cents each, payable in ad- 
vance. Remittance and copy should reach 
this office not later than Tuesday morning 
for the next succeeding issue. 


W ANTED.—Good formean who under- 
stands underground cable installation 





and repairs for electric light system. Ad- 
a oom 301, 435 Sixth Ave., Pittsburgh, 
a. 





W ANTED.—Three experienced incandes- 
cent lamp salesmen, by an old and 
well established company not in the Trust; 
applicants will pease state age, experience 
and salary wanted. Address No. 835, care 
Electrical World and Engineer, New York. 


W ANTED.—-Salesmen of experience, 
good address and technical education, 
to handle the Nernst Lamp; must be fa- 
miliar with up-to-date central station prac- 
tice and appliance; should be acquainted 
with modern illuminants and — sys- 
tems. Apply by letter, Nernst Lamp Com- 
pany, Pittsburg, Pa. 








ANTED.—Salesman® for incandescent 

lamps. State age, height and weight, 
whether married or not, electrical expe- 
rience, whether college graduate; what de- 
ree, and territory familiar with. Address 
No. 324, care Electrical World and Engi- 
neer, New York. 





(Contin ued on page 47:) 





ALTERNATING CGENERA- 
TORS. ' 


60 CYCLES. 
1100 or 2200 volts, 7200 Alternations. 
Lt Speed. 
Gen. Elec., _15-K.W., 
comp., single phase, with 
exciter 
Wood, 25-K.W., 
iron clad armt., 
hase, with exciter 
est., 30-K.W., comp., 
toothed iron clad armt., 
single ph., with exciter 
Wood, 37%4-K.W., comp, 
iron clad, armt., single 
hase, with exciter 
est., 45-K.W., comp., 
toothed armt., 2 phase, 
1100 v., with exciter 
West., 60-K.W., toothed 
armt., single ph., comp., 
with exciter 
Warren-Medberry, 75- 
.W., 2 ph., ind. type, 
with exciter, 2200 v. 
Stan., inductor, 75-K.W., 
2 phase, 1100 or 2200 v., 
with exciter 
West., 75-K.W., 
distribute winding, 2 
h., 1100 v., with exciter 900 
est., 75-K.W., 2 ph., 
2200 v., d. c. to 14x14 
Gates 4-valve aut., en- 
ne, complete with exciter 300 
ood, 75-K.W., comp., 
slotted armt., with exciter 600 
Elec. 120-K.W., 
3 phase, 2200 or 3300 V., 
with exciter 600 


125-133 CYCLES ALTERNA- 
TING CENERATORS. a 


2 300 


720 
I g§00 comp., 


single 


° 


I 600 7 


8 
t 750 =s 


2 
I 900 oe 


720 
I 1200 


20 
I 1500 . 


600 
I 1500 


goo 


I 1500 comp., 


2 1500 


I 1500 


I 2400 


Lt. Speed. 
1 650 Wood, 33-K.W., comp., 1680 
I 7so0 West., 37%4-K.W. 1650 
1 750 Wood, 77 KW. comp. 400 
zr goo Warren-Medberry, 45- 

K.W., inductor type 1300 
r 1000 Wood, s0-K.W., comp. 1400 
2 120 West., 60-K.W., toothed 

armt., comp. 1650 
I 1500 Wood, 73-KW., comp. 1050 
t 1sgeo Stanley, inductor type, 

75-K.W., 1100 or 2200 

v., 2 phase 
r 1800 est., 90-K.W., comp., 

toothed armt. 1500 
x 2400 Gen. Elec., 120-K.W., 

type A 120, latest type, 

comp., toothed armt 1070 
2 2400 Gen. Elec., 120-K.W. 

type A S, comp., slotted 


armt. 


1070 


| 





LATEST TYPES OF 


(second-hand) ELECTRIGAL MACHINERY 


FOR SALE AT BARCAIN PRICES 








REG 
SF ELEC: 


54-62 S.CLINTON ST. CHICAG 


Send for our Monthly Bargain Sheet showing compiete list of 


apparatus with NET PRICES. 


All machines fully guaranteed. 


Lt. Speed. Lt. Speed. 
2 2400 West., 120-K.W., comp., 1 210 Crocker-Wheeler, M. P. 1000 
self-oiler, toothed armt. 1375 | 2 210 Edison, s-o., 12-K.W. 1500 
1 4000 Stan., inductor type, 200- 1 250 Fuller, M. P., comp. 580 
ae 1100 Or 2200 V., ‘ I 300 servet. x P., comp. 750 
2 phase 70 I 300 oenix, M. P. 1100 
1 8000 West., 400-K.W., slotted 1 300 Ahlms-Edwards, M. P. 825 
armt., 3 bearings, dis- 2 350 Edison 20-K.W., comp. 1400 
tributed windings aes | 2 350 G@ C M.P., 20-K.W. $00 
110 TO 125 VOLT CENERA- | | 35° Card, M-P., comp. 800 
TORS. I 400 Srocker Woes: M. P. 1150 
| x 400 Triump . P., comp. 50 
Lt. DIRECT CURRENT. Speed I 400 Crocker- Wheeler, M. ' 75 
4 10 West. Elec., M. P. 1350 : pind Balen se W ~ 4d 
1 25 Triumph M. P., comp. 1400 . e* Gen. Elec, M. P comp 3100 
: oa Crocker-Wheeler 1200 45 Soraque-Landell. MM. P A 
3 40 Gen. eee GPR IB 1900 | ; * CRC. MP. 20-K.W. jo 
1 45 Excelsior, . ee ooo | ; 5 Fisher, M.P oes ; 
3 45 West., M. P., comp. 1800 2 +o Gen. Elec., M.P., comp. 1000 
i 45 Gen. Elec., type 2050 $$0 Card, MB, comp. go 
1 50 Crocker-Wheeler 1150 ; oo Commercial, M. P., comp. 865 
s° £0 SS C., comp., self-oiler 1550 | : 7 o Card. M. P comp . 750 
1 §0 Northern, M. P. #500 2 = Edison, 45-K.W "oe 1000 
3 5s Edison, self-oiler, 3-K.W. 1900 : 660 Wagner 4tr —— comp. 950 
2 60 Hobart, M.P., comp., s-o. 1200 ° aun Hdison, 60.. 60K... 700 
1 75 Hobart, M.P., comp. 1300 1800 Waiker M. P -K.W. 600 
2 75 West., M. P., comp. 1650 . — Card. Ut. ©. ee thy 500 
. - a P., Teleate 0. 2500 I sees Edison, “a s-0. 650 
I 0 ew .» multipolar 1450 
I 80 Perrett, multipolar 950 DIRECT CONNECTED UNITS 
2 80 Card, multipolar 1250 | Speed. 
1 80 Crocker-Wheeler, comp. 1350 | 1 100 G. E., 6 pole, comp., d.s. 
1 roo Card, M. P. 1000 to 12x13 Weston aut. en- 
2 100 Hobart, M. P., comp. 1500 ine, 60-K.W., 125 v. 275 
2 100 Northern, M.P., comp. 1600 | 1 1350 addel-Entz, 80-K.W., 
2 100 Com., M. P., comp. 1350 | d. c. to Ball engine, 15x 
1 150 Eddy, M. P. 1650 | 14, 1s v. 265 
1 120 West. Elec., M.P., comp. 750 | 1 1350 Ft. ayne, comp. d. ec. 
1 180 Triumph, M.P., comp. 1200 | to 13x14 Buckeye vert. 
1 210 Triumph, M.P., comp. 1100 engine, 80-K.W., 125 v. 275 
1 210 Eddy, M. P. 1100 | 2 130 Gen. Flec., M. P., 6 pole 
1 210 Sprague-Lundell, M. P., 1050 shunt, d. c. te Ames tan- 











Speed. 
dem comp. 11x17x12 aut. 
engine, 12 v. 

1 2500 West. Elec., M.P., comp. 
for d.c., brand new, 150- 
K.W., 125 v. 
K.W. 
I 40 Commercial, M.P., d.c. to 
11x12 aut. Chandier-Tay- 
lar engine, 250 v. 
75 Siemens Halske, 
Churchward type, M.P., 
brand new, for d. c, 
250 V. 
est., 60 cycle, 2 phase, 
2200 v., d. c. to 14x14 
Gates 4-valve aut. engine, 
complete with exciter 300 


220 TO 250 VOLT CENERA- 
TORS. 


Lt. 


270 


240 


= 


& 


75 


K.W. Speed. 
I 12. Crocker-Wheeler, M. P. 1000 
1 12 Card, M. P., comp. 800 
1 12 Westinghouse, M. P. 1400 
1 15 Edison, .self-oiler 1400 
1 20 Western Electric 150 
1 20 Edison, self-oiler, comp. 1400 
1 20 Wagner, multipolar 1200 
1 20 Keystone, M. P., comp. 950 
1 20 Eddy, M. P., comp. 950 
1 20 Diehl, M. P., comp. 925 
I 25 Crescent, multipolar 1000 
1 25 Commercial, s-o, gomp. = 
1 30 Western Elec., M. P. 00 
1 30 Triumph, M. P., comp. 50 
1 37%Keystone, M. P., comp. 00 
: «e Geta P., comp. 750 
1 40 Crocker-Wheeler, 50 
1 40 Eddy, M. P., comp. 50 
1 40 Keystone, M. P., me. 900 
1 45 Am. Engine C., M. P. 750 
2 45 Edison, comp., self-oiler 1000 
1 45 Gen. Elec., . P., comp. 925 
1 59 Eddy, M. P., comp. 50 
1 50 Triumph, M. P., comp. 900 
1 §5 Fuller multipolar, comp. 750 
1 70 Western Electric, comp. 58s 
1 75 C. & C., M. P., comp. 25 
1 80 C. & C., comp., self-oiler 25 
1 100 Edison, comp., self-oiler 650 
1 roo Commercial, M. P., comp. 75¢ 
2 220 Eddy, M. P., comp, 700 
1 125 ‘Thompson-Ryan, M. P. 375 
1 125 Siemens & Halske, M. P. 
2 150 National, M. P., comp. 350 
1 200 Eddy, M. P., comp. 5008 
1 300 Western Elec., M. P. 480 
500 TO 550 VOLT CENERA- 


TORS. 


K.W. S 
1 60 Edison, comp., self-oiler, 
‘ new armt. and commutator 7ee 
I 2 


T.-H., D 62, s-0., comp. 900 
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500 VOLT CENERATORS AND MOTORS 


2—500-K.W. Jromiaghones 4 pole, 
2—300-K.W. Genera ong BF _ 
1—300-K.W. ' Gastinghoute, 6 
1—200-K.W. General Electric, 4 
1—200-K.W. Edison bipolar. 
2—175-K.W. Edison bipolar. 
1—150-K.W. yestinghowse, 4 -. 
1—110-K.W. 


Genera aoe © _ 
1—100-K.W. Eenaghous ouse, 6 pole 
. Edison bipolar. 
‘ Goearneee, 6 pole. 

General Electric, 4 pole. 
--H. bipolar. 
Complete stock of Motors. 

220 VOLT GENERATORS AND MOTORS 


1—120-K.W. & & C., 6 pole. 
1—100-K.W. & C., 6 pole. 
I1— 50-K.W. Bulfosi’ 4 pole. 
1— 40-K.W. Crocker-Wheeler 
I— 16-K.W. Ft. Wayne, 4 pole. 


5 pele. 


4 pole. 


gine. 
10 VOLTS DIRECT CURRENT 


Dynamos or Motors 


30-K.W. Bullock, M. P. 
15-K.W. Eddy, M. P. 
10-K.W. Eddy, M. P. 
5-K.W. C. & C. 
3-K.W. C. & C. 

2-K.W. Lundell. 
1-K.W. C. & C. 


500 VOLTS DIRECT CURRENT 
Dynamos or Motors 


15-H.P. General Elec., + P. 
714-H.P. General Elec., M. P. 
5-H.P. Westinghouse. 

5-H.P. Sprague. 

2-H.P. General Elec. 





DIRECT CONNECTED UNIT, 220 volts 
50-K.W. American Ball Dynamo & En- 





1— 12-K.W. Keystone 
Complete stock of M 


2—r100-K.W. 
2— 60-K.W. 
2— 45-K.W. 
4— 45-K.W. Westin 
40-K.W. C. & 
1— 30-K.W. Loomis, 4 
1— 35-K.W. Mather, 4 
21-K.W. Riker, 4 
17% te W. Genera 
15-K 


1— 


I—_ 
Ii— 
I-—_ 
I— 
I— 
2-——- 

C oinplote stock of 


8%-K.W 


ELECTRICAL WORLD anp ENGINEER. 


bipolar. 


otors. 
100-125 VOLT GENERATORS AND MOTORS 


Edison bipolar. 
Edison bipolar. 
Edison bipolar. 
aa 4 pole. 


4 pole. 
pole. 

pole. 

ole. 

Electric, 4 pole. 


Edison bipolar. 

124%- ‘Kw. Card, 4 pole. 

Edison bipolar. 

3-K.W. Westinghouse bipolar. 
otors. 


DIRECT CONNECTED UNITS 


200-K.W. Thompson-Ryan, 


125 


d. c. McEwen tandem engine. 


40-H.P. Spra 
25-H.P. Croc 
20-H.P. —— 
15-H.P. C & C. 


MODERN ELECTRICAL MACHINERY FOR SALE. 


220 VOLTS DIRECT CURRENT 
Dynamos or Motors 


M. P. 
or Wheeler, | oe 2 


15-H.P. Sprague, M. P. 


10-H.P. General Elec. 
10-H.P. Holtzer Cabot. 


N 
ARS 
tr 
v. 
QO 
5 


N 

AN 
<i 
~~ 
= 
Be 
eo 
3 
3 


SS SEAS 


= 
S 


>. 
. Hajtzer Cabot. 
. Diehl. 


General Elec. 
aa 


Doty itt 


4H HWWUMUN 
a] 








. Paragon, "M. P. 


Crocker-Wheeler. 


& C. 
Crocker-Wheeler. 


eT Ree Re a ee 


volt, 






80-K.W. Jenney, ong volt, d. c. Russell 
4 valve engine 
50-K.W. Northern, 125 volt, d. c. Har- 
risburg standard engine. 
d. c.+ Rus- 


50-K.W. Walker, 125 volts, 
sell (new). 

Two en “. American Ball, 220 volts, 
d. st ex and simple engines. 
Two 42- -K. Westinghouse, 220 volts, 

d. c. Alfrey engines. 
30- 7 nee 125 volts, d. c. Water- 


15- KV W. .— Wheeler, 
d. N. Y. Safety. 
7%- KW. Northern, 125 volts, 

Hill (new). 
6-K.W. Northern Electric, 
d. c. Hill (new). 
4-K.W. Northern, 125 volts, d. c. Hill 


3-K. 


volts, 
a& ©@ 


125 volts, 


125 


ew). 7 
Northern, 125 volts, d. c. Hill 3- 
(new). 2- 


ALTERNATING INDUCTION 
MOTORS, 


1—300-K.W. 25 cy., 
eral Electric oe 





ALTERNATORS 


ph., 6600 v. Gen- 
3 90-K.W. trans- 


formers, 6000/365 volts. 


a—250-K.W. G. E., 60 cy. 3 ph. 10000 v. 
1—100-K.W. G. E., 60 cy. 3 ph. 2300 v. 
1— 75-K.W. Westinghouse, 60 cy. g ph. 


2200 V. 


1— 65-K.W. Stanley, 60 cy. 2 ph. 
1— 60-K.W. G. E., 


125 cy., 8% ph., 


1100 Vv. 


Y- 
55 
-H.P 


2 Phase, 60 Cycles, 220 Volts SHEE: WY. 
30-H.P. Type F Westinghouse. 2-H.P. 
15-H.P. Type € Westinghouse. 4-H. 
10-H.P. Type C Westinghouse. %-H. 
7%4-H.P. Type C Westinghouse. 

SHE T Type & Westinghouse. 7: 

3 e estinghouse 

2-H.P.  Qoerat stile 4-H P. 

I- or Weslaabaane, “Hi 

%-H .P. General Elec., 220 or 110 V. 

%-H.P. General Elec. 3-H.P 

2-H.P. Wi: 

2 Phase, 440 Voits, 60 Cycles 1-H. 


os 


30-H.P. Westinghouse. 
15-H.P. Westinghouse. 
10-H.P. Westinghouse. 
7%4-H.P. Westinghouse. 
5-H.P. Westinghouse. 


starters, 
switchboards, volt-meters, ammeters, etc. 


. Westinghouse. 
. Westinghouse. 


. Gen, 
Westinghouse, 220 volts. 
P. General Elec., 220 volts. 
P. General Elec., 110 volts. 


a P. Wagner, latest type. 
General 
H.P. General Elec. 


1 Phase, 125 Cycles 
. Wagner, latest type. 
agner, latest type. 
P. General Elec. 
4 -H.P. Emerson. 
/1o-H.P. Emerson. 
Large stock of small motors, auto- 


2— ae. W. Westinghouse, 125 cy., s 
ph. 


ALT. CUR. MOTORS 


20-H.P. Westinghouse, 2 ph. 60 cy. 
15-H.P. Westinghouse, 2 ph. 60 cy. 
10-H.P. Excelsior, s ph., 125 
-H.P. Westinghouse, 2 ph., 
Westinghouse, 2 ph. 


bo cy. 
60 cy. 


E., 3 ph. 60 cy. 110 v. 








3 Phase, 60 Cycles 


estinghouse, 220 volts. 
Elec., 220 volts. 







1 Phase, 60 Cycles 






Elec. 

















starting boxes,  rheostats, 















- 
- 


















K.W. Speed. H.P. Speed. 
1 75 Akron, M. P., 6 pole goo BARGAINS iN I 3 Wagner, 208 volts 1800 
es. = Bae multipolar 900 I 7 ¥4 Wagner, 104 volts 1800 
ec , comp. 700 id : t t. ° 
i 108 Eason, comp.” °F bso (second-hand) ELECTRIGAL MACHINERY =: 35 Wzencr 124 volts, aut. 1200 
1 100 Siemens a . ™ 00 
100 Gen. Elec., M comp. 650 We do not offer old. worn out engions fit for the Junk pile, but the LATEST TYPES THREE PHASE. 125-1 CYCLES. 
’ 100 Westinghouse, M Mf, 6 650 of the leading manufacturers. HP. 5°133 Spee 
I 120 _— pouee, 625 1 3 General Electric, 110 volts 1875 
I 200 lec., 4 
a. +9 80s, hoes cals 400 TWO PHASE. 60 cies d 
Th R M H.P. peed. 
— SPE ae 525 I 1 West., type C, 110 v. 1800 
ARC DYNAMOS. EGCTRI an West. “sa t¥Pe CG, 200 v. 1700 
Lt. CP. Speed. ; C. C 1 2 Gen. Elec., 220 v. _ 1800 
I 35 2000 ioe LD 2 ball 820 . , 3 Senay 500 v., with con 1860 
: §0 1200 T.-H, LDis, new. | 54°62 S.CLINTON ST. CHICAGO, 1 74West., type B, 4n0 v. 1208 
ball 820 Sena for our Monthly Bargain Sheet showing NET prices -— al! 4 50 West. 400 7, type ’B goe 
2 50 2000 T.-H., M D 2, #0., machines fully guaranteed. ; Gas’ ae 9. ae e =o 
ring S20 2 oie West., pred v. ee B eas 
rt 65 2000 a No. 8 950 *9 “ 
1 75 1200 T.-H., M D 12, 8-0, B20 H.P Speed. H.P. Speed. THREE PHASE. 60 CYCLE. 
1 7§ 1200 Wood 950 2 60 Edison, self-oiler 75 1 1s Kester, M. P. 1250 H.P. G El Soeee. 
1 100 2000 Wood 600 1 60 General Electric, M. 700 1 15 C. & C, self-oiler 975 ? : 2 a 220% = 
I 125 1200 Brush, 6.6 amp. 700 1 65 Triumph, M. P. 700 1 15 Perrett, M. P. 1100 t 2 Gen, Elec., 220 v. 1800 
2 125 2000 Brush, 9.6 amp. 500 1 65 Eddy, M. P. 650 s 38 EME, © tg, welfeller sano 1 3 Gen. Elec., 104 v. 1875 
I 12§ 1200 Excelsior 700 I 70 Fuller, multi oler 600 I poe a ea deel 1400 I 5 $2. Elec., 110 v., type gis 
: Ss rague, self-oiler 500 t 20 &. .» M. P., Church- 
220 TO 250 VOLT MOTORS. 1 85 Western Electric 500 ward 900 1 10 Gen. ice. » 220 Wy » form L goe 
DIRECT CURRENT. I 100 & & M.P., 6 pole 450 1 20 Perrett, M. P. 700 1 15 Gen, Elec., 110 v., form 
peed. I 100 & C., self-oiler 450 1 20 Commercial, M. P. 900 ATTENTION, MANUFACTURERS. 
1 '} Crocker-Wheeler sclf-oiler. 900 I 125 Edison, self-oiler 550 1 25 New England, multipolar 900 Extra Slow S$ d Motors, 220 
1 1 Commercial, self-oiler 1200 1 135 Commercial, M. P 675 rt 25 Card, multipolar 500 utr its. dir conn t, ultadle 
I 1 Paragon, self-oiler 1100 2 150 Eddy, M. P. 600 1 35 Card, M. P., self-oiler 5 a ie pe ea iieea drills. ene 
I 2 one —_ — 1600 2 200 National, M. P. 300 1 40 Wood, saliedae 750 preseee and Cobia of att be- 
: 3 tte ae 1400 | SOO TO:550 VOLT MOTORS. ALTERNATING CURRENT machines sroallin stock and 
I 3 Westinghouse, M. P. 1700 
1 3%4Paragon, self-oiler 1000 | ae = SINGLE PHASE. 5-133 CYCLES. on Sucad 
I 5 Geeeeere, Easctrie, M. P. 950 I I Coober, Wi pester a HP Speed. . 7 siaiee tt = 
, M. > I iehl, _self-oiler 187 » a. 5. 
’ 5 56 Westera Electric, M. P. ers 2 1 New England 1100 1 %% Wagner, 104 v., aut. 2000 1 % seine Mm. FP. 400 
I 7%4Towle, M 1050 2 1% Crocker. heeler 1550 I 1 Fort Wayne, 104 volts 2500 4 % Maine, M. P. 260 
I 734 Commercial, P. 1300 2 2 C. & C,, self-oilers 1350 I 1 Wagner, 208 volts, aut. 2000 I 1 Maine, M. P. 500 
t 7%4Gen. Elec., Rs P., form H = I 2 New England, self-oiler 1200 2 336 Wegner, 208 volts, aut. 2000 I I sania a E- 450 
I ro S aun -Lundell, ’M. P. 1175 I 2 Crocker-Wheeler 1100 I mer, 104 volts, aut. 2000 1 1% Maine, M. P. 500 
1 10 Keystone, M. P. 1175 I 2 Lundell 940 I Pritt ips, 104 volts 1800 4 2 Maine, M. P. 26¢ 
1 1e Lundell, M. P. 1060 2 3 Gen. Elec., type C E 1800 1 Holtzer-Cabot, 104 volts 2500 I : Storey, variable speed 300-1500 
I 15 Crocker-Wheeler, M. P. 810 2 3 Crocker-Wheeler 1100 1 % Emerson, 104 volts 2000 I Keystone, compound 650 
1 1g Card, M. Pp.’ 700 1 3%Roth, self-oiler, M. P. 950 1 &% Stanley, 104 volts 2000 1 3% Eddy, M, P. 40e 
1 Y Westinghouse, } M. P. 1200 I 4 Triumph, P. 1250 1 % Wagner, 104 volts, aut. 2000 I 4 Commercial, M. ree .. 450 
1 38 Edison, 1 1150 1 4 Perrett, multipolar 725 I 1 Fort Wayne, 104 volts 2500 5 5 Western Electric, 950 
1 25 Western vs: 525 1 5 Northern, M 1180 1 1 Wagner, 208 volts, aut. 2000 1 § Eddy, M. P. 300 
1 2s Keystone, M. P. 725 1 s Amer. Engine Co., M. P. 1550 I 14% Wagner, 208 volts, aut. 2000 3 5 Belknap, M. P. 230 
1 25 Eddy, M. P. 725 I 5 Westinghouse, M. 1500 I 5 Wagner, 104 volts, aut. 2000 I os Jenney, M.P.. -P., back geared, 
1 25 Dienl, M. P. 750 3 5 Crocker-Wheeler 950 SINGLE PHASE. 60 CYCLES. seed - $ haft >. cothes 440 
1 30 Crescent, M. P. 800 I 7%4Northern, M. P. 1500 Speed. : 7% as mt a me 
r 40 Western Electric, M. P. 400 I 7% Crocker-Wheeler 1500 2 4 " Phillips, 104 volts 1800 8 Crosk a irh tay ie. 
r 40 pepeens, uo 700 I 74%4General Electric, M. P. 1600 I Phillips, 208 volts 1800 z FOCKer-wBeGlcr, Serie 
1 40 Triumph P. 750 1 10 Perrett, M. 600 3 Phillips, 104 volts 1800 8 Main ty) PP. pao 
— Croemen Wheeles, M. P. 850 1 10 Northern, M. P. 1350 3 2 Phillips, 208 volts 1800, 3 Soreand, tf P. a 
z so C&C, M. P. 560 1 10 Triumph, P. 1100 I 1 Phillips, 208 volts 1600 a. paras’ MP. ph bd 
1 50 Eddy, M. P. 675 1 10 Crocker-Wheeler 1275 I 1 Phillips, 104 volts 1600 3 610) «(Berar 3 
tr se Keystone, M. P. 750 1 10 General Electric, M. P. 1400 3 1 Wagner, 208 volts 1800 All machines fully guaranteed. 





















900-H.P. 34x60 International Power 
orliss. 

450-H.P. 16 and jox42 Allis Compound 
Corliss. 

450-H.P. 24x48 Brown Corliss. 

400-H.P. 23x60 Geo. H. Corliss. 

300-H.P. 20x48 Harris Corliss. 

275-H.P. 20x42 Hamilton Corliss. 

a: 18x48 Lane and Bodley Cor- 
iss. 

225-H.P. 18x42 Hamilton Corliss. 

200-H.P. 18x36 Bates Corliss. 

200-H.P. 12 and 22x42 Atlas Compound 
Corliss. 

175-H.P. 16x42 Allis Corliss. 

175-H.P. 16x42 Putnam Corliss. 

150-H.P. 15x38 Brown Corliss. 

125-H.P. 14x36 Allis Corliss. 

125-H.P. 14x36 Putnam Corliss. 

100-H.P. 12x36 Harris Corliss, 

85-H.P. 12x30 Lane and Bodley Cor- 


650-H.P. 2814x52 Buckeye Automatic. 

450-H.P. 24x48 Buckeye Automatic. 

400-H.P. 16 and 28%x27 Buckeye 
Compound Aut. 

250-H.P. 16 and 27x16 Westinghouse 
Compound. 

eke 15x14 Ideal Self Oiling Auto- 


matic. 
100-H.P. 13x12 Ideal Self Oiling Auto- 
matic. 


WITH INDEPENDENT CONDENSER FOR EACH. 






Dynamo an Motor Repairing 


Armature Winding, Armature Coils. 
Commutators, Gears and Pinions. 


Ours sny Railway Field Coils $f Eve 


The ELLIOTT BROS. ELECTRIC CO. 
Cleveland, O. 








I Gan Sell Your Electri- 
cal or Other Business 


(with or without real estate’ no matter 
where it is or what it is worth. Send de- 
scription, state price, and learn how. 

have a special department for buying and 
selling electric light and gas plants. If 
you want to ¢. tell me your require- 
ments. W. M. OSTRANDER, 196 North 
American Building, Philadelphia. 


FOR SALE 


Complete new apparatus embodying all the 
most recent improvements in machinery em- 
ployed in the manufacture of incandescent 
eric lamps. Vill guarantee lamp man- 
ufacturers sesults as to cost and quality. 
ddress No. 1158, care Electrical World 
and Engineer, New 


FOR SALE 


One A 70 T. H. alternating dynamo with 
switchboard instruments and exciter, all in 
first class condition; for further informa- 
tion address William T. Foster, Jr., Box 
1509, Boston, Mass. 












York. 


If you want to do business with any 
man in the electrical field in any part 
of the world the right medium to adver- 
tise in is EtectricaL Wortp ANp En- 
GINEER. 
































CoRLISS ENOINES AND BOILERS. 


Boilers. 


900 e- Babcock and Wilcox Boiler, 

150 lbs. 

1—280-H.P. Babcock and Wilcox Boiler, 
150 lbs. . 

2—265-H.P. Babcock and. Wilcox Boil- 
ers, 150 lbs. 7 f 

3—265-H.P. Babcock and Wilcox Boil- 


ers, 135 Ibs. 
agg Babcock and Wilcox Boiler, 
125 lbs. é 
1—172-H.P. Babcock and Wilcox Boiler, 


130 lbs. : ; 
——- Cahall Vertical Boiler, 160 


s. 
1—72x18 Tubular Boiler, 130 lbs. 
1—72x18 Tubular Boiler, 125 Ibs. 
7—72x18 Tubular Boilers, roo Ibs. 
—72x16 Tubular Boilers, 100 lbs. 
36x18 Tubular Boilers, 100 Ibs. 
3—66x16 Tubular Boilers, 100 Ibs. 
1—60x18 Tubular Boiler, 100 Ibs. 
4—60x18 Tubular Boilers, 100 lbs. 
2—6o0x14 Tubular Boilers, 120 lbs. 
Wainright Heaters, 50, 75, 100, 150 and 

200-H.P. 


FoR SALE 


FOUR 22” ano 42” x 48” 
Hamilton Tandem Compound Condensing Corliss 


ENGINES 


WHEELS: 24 FT. X 50 INS. 60,000 LBS. 


CAPACITY: 750 TO 1,000 H.P. EACH, 
LOCATED IN NEW YORK CITY. 
WHITEHEAD MACHINERY COMPANY 
DAVENPORT, IOWA 
Eastern Office, 517 Park Building, Pittsburgh 



















Power Transmission 
Electric Lighting 
Electric Railways 

The Telephone 

The Telegraph 
Electrochemistry 
Dynamos and Motors 
Electrical Measurements 
Transformers 
Storage Batteries 































114 Liberty Street, 


EXPORT BUSINESS {5.22otcur oe 
IS PAYING BUSINESS 22.73" 3"3°9"5"3 


ELECTRICAL WORLD 


OUR NEW 96-PAGE 
CLASSIFIED CATALOGUE 


Engineering Books 





‘SENT FREE TO ANY APPLICANT 


McGRAW PUBLISHING COMPANY, 


Publishers, Importers and Booksellers, 





FEBRUARY 27, 1904. 


AND ENGINEER. 

















35-amp. Sprague dynamo to Hornby 
{cneare oil engine. 
e 


FOR SALE. 




































| T CONNECTED. 600-Lt. ston dynamo, 110 volts. 
30K.W RS y dynamo to atertown  s500-Lt. Edison Dynamo, 110 volts, D.C. 
engine, 110 volts. to Brotherhood engine. 
10-K.W. Westinghouse dynamo to Arm- 400-Lt. Excelsior dynamo, 110 volts. 
ington & Sims engine, 110 volts. 45-H.P. C. & C. motor, 230 volts. 
10-K,W. Westinghouse dynamo to West- 30-H.P. C. & C. motor, 230 volts. 
inghouse engine, 110 volts. 15-H.P. Thomson-Houston motor, 500 
80-Amp. Edison dynamo to Brother- volts, with spare armature. 
hood engine, 80 volts. 15 General Electric, 2-H.P., 220 volt 
20-H.P. Elektron 220 volt motor to motors. 





Morse Williams freight elevator. 12 Siemens & Halske 5-H.P., 220 volt 
BELTED. motors, 220 volts, 1550 R.P.M. 
60-amp. Crocker-Wheeler to Herresoff 2 search lights. 




































engine, 110 volts. These motors are dust proof and se 
2000 volt Electro Dynamic arc dynamo, ries wound. 

10 amperes. Large stock of smaller dynamos and 
so0-Lt. Edison dynamo, 110 volts. motors. r , 
60-amp. Westinghouse dynamo to West- Repairing of electrical machinery in 

inghouse engine, 110 volts. all its branches. 


nN. YW. 






JORDAN BROS., 74 Beekman St., 


READY TO SHIP 












































100-K.W., 8-pole, General Electric Gen- 40-H.P., 4-pole, Western Electric, 
erator, direct connected to Auto- 220 V. ; 
matic Engine. 175-K.W. Edison Bi-polars. 







100-K.W., 6-pole, Western Electric, 115 100-K.W. Edison Bi-polars. 
v. Generator, direct connected to 200-K.W. General Electric Railway Gen- 















16x16 Ideal. erator. 
120-K.W., General Electric, 60-cycle 500-H.P. Cross compound Cooper Con- 
Alternators. densing Corliss with Condenser. 
150-K.W., Ft. Wayne Wood Aternator. 20x42 Allis Corliss. 
75-K.W., Ft. Wayne Wood Alternator. 24x20 Ideal Automatic, latest type. 
75-K.W., 6-pole, Western Electric, 
220 V. 











Write for current price list of dynamos, engines and boilers. 


STATION EQUIPMENT COMPANY 
204 Dearborn St., Chicago. 


A permanently plastic 
1) | EF E C R () L coil cement, moisture 
L 4 I and FOOL PROOF 


(4) DIELECTRIC MNFG. CO., SAINT LOUIS 

































WANTED 


Technical inventors to engage a regis- 
tered expert patent solicitor who will fur- 
nish (in answer to a postal), certificates of 
honesty and competency from fifty pro- 
fessors, members A. I. E. E., A. Soc. M. 
E., and other technical clients; impossible 
for an ordinary solicitor who only knows 
“general electrical principles’’ to draft 
proper technical claims, etc. Address No. 
1322, care Electrical World and Engineer, 
New York. 


WANTED 


We have an established office in New 
York, and have the best of connections in 
electric lighting and railway lines and good 
acquaintance with the trade. Address No. 
1326, care Electrical World and Engineer, 
New York. 


FOR SALE 




















of 












on 












Water Works 

Bridge Engineering 

Structural Engineering 

Steam Power Plants 
Ventilation and Heating 
Steam and Hot Water Heating 


























Plumbing 1 GENERAL ELECTRIC MOTOR 
15 H. P. 2 Phase, Induction Motor. Price 
Metallurgy $300.00. 220 Volts, Pulley 3x7 with pulley 







and belting. 


I-SOLIGHTGENERAL ELECTRIC 
MARINE ENGINE AND DYNAMO 


Form A. No. 1036. Special 4028. Price $225.00 
Speed 7oo. Size 3 x 3. Capacity 2K. W. 


( GENERAL ELECTRIC SWITCH- 
BOARD, 


Marine Engineering 



























1 Standard D. C. Switchboard with 4 extra 
Feeder Switches. Price $40.06 


Cc. W. CARROLL, 


Lock Box 491, Norwich, Conn. 










New York. 
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For Sale. 


Direct Connected Direct Current 
125 TO 250 VOLTS 

ew. unit consisting of two 210- 
-W. 140-volt MP engine type 
General Electric generators, 120 
R.P.M., direct connected to one 24 
x36 Wright Corliss engine, for use 

on 335, or 250-volt circuit. 


1—160-K. unit TH of two 8o- 
K.W. engine type P 6 80-230 
R.P.M eneral Electric gener- 


ators mounted on one base and 
direct connected to one 15 and 25x 
16 horizontal tandem compound 
automatic Ball engine, 125 to 250 
volts Edison three-wire system. 
1—150-K.W. 1fo-volt MP 6 engine type 
neral Electric generator direct 
connected to one 14 and 21x36 
Penna. Iron Works tandem com- 
pound Corliss engine, 102 R.P.M. 
2—150-K.W. 125-volt MP 8 150-225 
.P.M. latest type vertical split 
frame Westinghouse generators di- 


ROSSITER 


PACTORIES 


Jersey City, N. J. St. Louis, Mo 


~ 
























(Continued from page 44.) 


WANTED.— Excellent opportunity for 
wide awake young man commanding 
$10,000, not needed until business thor- 
oughly scrutinized and practically tested; 
one influencing Western coal trade pre- 
ferred; state age, references, etc. Address 
No. 1328, care Electrical World and Engi- 
New York. 





neer, 
WANTED.—A traveling salesman, fa- 

miliar with western telephone ex- 
change and manufacturing trade; give ref- 
erences and experience. A. B. C., care 
Electrical World and Engineer, Monad- 


nock, Chicago. 





W ANTED.— Solicitor with experience in 


electric lighting; give references. Ad- 





dress No. 1320, care Electrical World z 
Engineer, New York. 
ANTED.—Expert X-ray coil  con- 
structor, thorough mechanic, conver- 
sant with accessories; excellent opportunity 
for A-1 man. Address No. 1333, care Elec- 
trical World and Engineer, New York. 








FOR SALE 


Rubber Mats 


For Switchboards 


Walsh’s Sons & Co. 


259 Washington Street 
NEWARK, N. J. 











FOR SALE 


One Thompson Alternating Welding Dy 
namo, 300 volts, 150 amperes, type 30, 
speed 1,000, with voltmeter, switchboard 
and everything complete for electric welder; 
above in first-class condition and for sale 
cheap. Detroit Forging Company, Detroit, 
Mich. 





FOR SALE. 


1 Second-Hand' 15-H. P. 275 R. P.M: 
Nash Double-Cylinder Gas Engine, used 
about 6 months, being replaced by a 
95-H.P. Nash. In good operative con- 
dition. 

DOUBLEDAY HILL ELEcTRIC Co., 
219 Liberty Street, Pittsburg, Pa. 


FOR SALE 


A water power plant in Texas with stone 
dam. Turbine capacity now installed, 1,100 
H.P. <A. C. generator capacity now in- 
stalled, 400 K.W. Three-mile transmission 
to city of 5,000 inhabitants. Furnish muni- 
cipal and commercial lighting. Also cur- 
rent to drive 300 H.P. in A. C. motors. 
Also furnish water to irrigate 1,000 acres in 
rice and truck. Address No. 1332, care 
Electrical World and Engineer, New York. 








Whitehall Building, 17 Battery Place, New York City. 


“RED 
LUBRICANT 


sToOorPr 


ELECTRICAL WORLD anp ENGINEER. 


DIRECT CONNECTED APPARATUS 


rect connected to two 18x16 simple matic engine, with new type gov- 


horizontal 4-valve Corliss type ernor. 
steam jacketed cylinder Ball & 1—62%4-K.W. 250-volt MP 6 _ engine 
Wood engines. These outfits are type Bullock generator, 275 R.P.M., 
brand new. Immediate delivery. irect connected to 14x12 Ames 
1—125-K.W. 125-volt MP _ Siemans- horizontal, centre crank, high speed, 
automatic engine. 


alske generator direct connected 


1—5o0-K.W. 125-volt MP en ine type 


to simple engine. 

1—7 KW. 12g-volt MP 6 engine type G.I. ——* 300 R.P. re Se 
Gamers! Electric generator, 270 oe * i PAs a Sige 
R.P.M., direct connected to one 14 igh spec ~ ae oa 


x14 Ideal horizontal centre crank, Rites governor. 


high speed, automatic engine. 2—42-K.W. sepayot engine type West- 
1—75-K.W. 125-volt MP 6, latest en- inghouse MP generators, direct con- 
nected to two 12x12 horizontal, 


gine YPC Vestinghouse generator, Bigh epeed Alfree engines 
. > E 


275 R. direct connected to one 

13x12 Ball & Wood centre crank, 1—50-K.W. unit consisting of two 25- 

high speed automatic, simple en- K.W. MP 6 engine type General 

gine. Electric, 305 RPM. direct con- 
1—60-K.W. 125-volt MP 6 60-280 nected to one 11x12 simple hori- 


zontal, high speed Ball engine, for 
use on Edison 3-wire 125 or 250- 
volt circuit. 

1—30-K.W. 125-volt engine type West- 


R.P.M. engine type General Elec- 
tric generator, direct connected to 
12x12 Armington & Sims horizon- 
tal, centre crank, high speed, auto- 


MAIN OFFICE: 
84 State St., Boston. 





FOR SALE 


La Lumiere Electrique, Paris 
A set nearly complete. This set lacks only 13 numbers and 3 vols. of a 
complete set which consists of 53 vols. 22 vols. are bound in half red 
morocco, others in parts. The missing vols. are 19, 40 and 52. A com- 
plete set sells for $100.00. The price of this set is $65.00. 


Mechanics’ Magazine, London 


A complete set from Vol. 1, No. 1, ane. 30, 1823, to the end of Vol. 69, 
Nov. 27, 1858. 69 vols. bound in boards, some covers loose, $40.00. 


The Physical Review. A complete set 


from the commencement to December, 1903, 17 vols. unbound, in very 
clean condition, mostly uncut, $35.00. 


American Society of Civil Engineers 


A complete set of the Transactions and Proceedings from the commence- 
ment to December, 1896, consisting of the Transactions, Vols. 1 to 36, and 
the Proceedings, Vols. 1 to 22 complete, unbound, with two general indexes 
to the Transactions, Vols. 1 to 21 and V6ls. 22 to 27. $125.00. 


Municipal Journal and Engineer. A complete set 
including its predecessor, City Government, from Vol. 1, No. 1, August, 
1896, to Vol. 15, No. 6, December, 1903. Vols. 1, 2 and 3 bound in cloth 
in one vol. Others unbound. $30.00. 

For offers of other sets see adv. in ELEcTRICAL WorLD AND ENGINEER, Oct. 


24 and 31. 
EDWARD CALDWELL, -  I12 Liberty St., New York 








Free Sample 


ROSS 
FOR COMMUTATO 


MONADNOCK, BLDG. 
CHICAGO 








LOO K LisTemn 


WE BUY FOR YOU. WE SELL FOR YOU. 


_ Second-hand electrical equipment, steam engines, etc. anywhere in the United 
States. We want nothing unless fully guaranteed. Write us for full information 
Complete central station equipment our specialty. 


BEARDSWORTH ENG. & MACH. CO., 
313 ELECTRIC BLDG. CLEVELAND, O. 





WE PUBLISH 
IMPORT and 
DEAL IN 


ENGINEERING 
BOOKS 


Electrical, Civil, Mechanical, 






HART & CO. 
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IMMEDIATE SHIPMENT 
IN STOCK Jersey City and St. Louis Factories 
inghouse generator, 300 R.P.M., 
direct connected to one 11x10 sim- 
ple, horizontal, automatic high 
speed Ball engine. ; 
I—25-nN.W. MP © 125-volt engine type 
General Electric generator, 360 
R.P.M., direct connected to 8 and 
13x8 Westinghouse vertical com- 
pound aoe MP ; 
1—20-K.W. 125-volt 4 engine type 
Triumph generator, 350 RPM. i- 
rect connected to one 8x10 _hori- 
zontal, high speed, automatic Chan- 
dler & Taylor engine. 
1—12%-K.W. 125-volt Sprague Lun- 
dell type generator, 280 R.P.M., di- 
rect connected to one 20-H.P. two- 
cylinder National Meter Company’s 
gas engine. This outfit is practi- 
cally new. 
1—10-K.W. 125-volt MP engine type 
Eddy generator, 400 R.P.M., direct 
connected to Wm. Bagley & Sons 
vertical, automatic, high speed en- 
gine. 


MacoGOvEeEe RN & CO, 


BRANCH OFFICES: 


Missouri Trust Building, St. Louis, Mo, 










Distinctly 
Bargains Better 


of the Quality. 


Direct Connected Sets. 
wil: G. E. 110 v. McIn. 










1—40-K.W. Jenney 220 v. Atlas. 









1—40-K.W. Schuckert 110 v. 
Vert. Comp. 

1—50-K.W. G. E. 110 v. Ideal. 

1—75-K.W. G. E. 110 v. Ideal. 

a: Am, Ball 220 v. Am, 
all. 

1, ¥- Am. Ball 220 v. Am. 
all. 

2—125-K.W. Siemens Halske 1245 
v. Am. Ball. 





500 Voit Motors. 
st %—24—5—10—15—a5-H. 


"220 Volt Motors. 
BS —8—-8—- 16188500, 


‘110 Volt Motors. 
%—Y—1—2—10—15—25—50-H. 


A. C. Motors. 
1—2—5—10—20—50-H.P. 
Transformers. 
Full line of various sizes. 


Extra Armatures. Arc Dynamos. Arc Lamps, 
Pumps. Engines. Boilers. 
High Class Repairing. 


THOMPSON-BONNEY CO, 


45-47 York St. BROOKLYN, N.Y. 

















MILWAUKEE ELECTRIC CO. 


Manufacturers of 


Dynamo Electric Machinery 


From 1-20 H.P. to 500 Kw., belted or direct 


connection. MILWAUKEE, WIS, 


HOW MANY READERS 


OF ELECTRICAL WORLD AND ENGINEER 
HAVE A FULL KNOWLEDGE OF EVERY- 
THING YOU MAKE? 


They may never have known, or they may have 








Mining, Architectural or 
Chemical. 


Send us your ingutries. 


McGraw Publishing Company 


BOOK DEPARTMENT 
114 Liberty St.. New York 











known years ago. 
They may still have a partial knowledge; but un- 


less you 


ADVERTISE PERSISTENTLY 


it does not take very long to be forgotten. 








er ee ees 





ARCHER, GEO. F., E, E, 


Engineering Projects Financed. 
Meritorious Inventions Exploited. 
Specialist on Intercommunicating Telephone Systems. 
Steam Plants and Electric Plants. 

150 NASSAU STREET, NEW YORK 














RNOLD ELECTRIC POWER 
STATION COMPANY, 


Engineers, Contractors 


MARQUETTE BUILDING, CHICAGO. 
Designers & Builders of Complete 
Electric Railway, Lighting & Power Installations. 
TRANSIT BUILDING, NEW YORK. 


F. M. AsHuuey. Puri K. Stern. 


ASHLEY & STERN, 


Consulting Electrical and ———— Engineers 
and Solicitors of Patents 


Experts in Patent Litigation. Inventions byeiteant: 
130 FULTON ST., NEW YORK. 
Telephone, 5876 Cortlandt. 


W. E. BAKER H. R. BISHOP 


BAKER & CO., W. E. 


Engineers 


170 BROADWAY NEW YORK 


ARSTOW, WILLIAM S. 


Consulting Electrical Engineer. 


56-58 PINE ST., NEW YORK. 


Examinations and Reports on Electric_Properties. 
Estimates, Specifications and Plans for Electric Light- 
ing, Power and Railway Plants. 

Telephone 2730 John. 
Western Office ‘“‘The Portland,” Portland, Oregon. 


BROWN, CHAS. L, 


Contracting Electrical Engineer 


6e4 FISHER BUILDING, CHICAGO 
Telephone Harrison 3698 





URCH, EDWARD P. 


Electric Railway Engineer. 


Plans for New Railways. 
Betterment of Existing Systems. 
Engineering and Financial Examinations. 


1222 GUARANTY BLDG., MINNEAPOLIS. 













| CHICAGO EDISON COMPANY , 


REPAIR SHOPS _ 
T STREET, CHICAGO. TeLePHone. a 1280. 


Teaceme: EQuiPpMENT ‘THROUGHOUT. 
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YLLESBY, H. M., & CO. 
: Engineers 


Design, Construct and Operate Ruilway, Light, 
Power and Hydraulic Plants. 


Examinations and Reports. 
NEW YORK LIFE BUILDING, CHICAGO, ILL. 





C. W. CarMAN. M. C. HartTMan. 


CARMAN & CO., C, W. 
Engineers 


88 LA SALLE ST., CHICAGO. 


CCHAPMAN, CHARLES A, 


Consulting Engineer. 


Rooms 1040-42 20 DEARBORN ST. CHICAGO. 








OHO & COMPANY, H. B., Inc 


Civil, Electrical and 
Mechanical Engineers 


Contractors for Complete Electric, Hydraulic 
and Steam Jnstallations, Railways 


NEW YOKK 


a1¢u18 LIBERTY STREET 





ORSON, Wm. R. C, 
Consulting Engineer. 


Plans, specifications, superintendence of factory, 
power and lighting installations. 

saves ations of electrolysis of underground struc- 
tures. Electric machine design. 


Reports. Laboratory tests aan ex 
36 PEARL ST. ARTFORD, CONN. 


DOBLE, ROBERT McF. 


Consulting and Supervising Engineer 


Specialty: Hydro-Electric Power Development and 
Long Distance Transmission. 


417 RIALTO BUILDING, 
SAN FRANCISCO. CALIFORNIA. 


FORD, BACON & DAVIS, 
ENGINEERS. 
24 Broad Street, 


BRANCH OFFICES. 


2104 First Avenue, Birmingham, Ala. 
1500 Grand Avene, Kansas City, Mo. 
331 N. College St., Nashville, Tenn. 


New York. 
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FOSTER, HORATIO A, 
Electrical and Mechanical Engineer 


Consultation, preliminary reports, specifications and 
plans for new projects. Investigation of lighting, 
railway and power properties for investment pur- 
poses. Organization and application of accounting 
systems for central stations, street railways 
650 BULLITT BUILDING, PHILADELPHIA,” PA. 













&. W. HAMMER, Pres. & Treas, H. J. MINHINNIOK, Sec. & Gen’! Sup’t 


ENERAL ENGINEERING CO., 


THE 
Consulting and Contracting Engineers 
Telephones—Electric Light—Power Transmission. 
SUITE 1112, 135 ADAMS ST., CHICAGO. 
Long Distance Telephone Central 478. 





Rosert E. Hutton. G. H. Hutton, 


TON ENG’G CO.,, THE 


LEXINGTON, VA. 
BALTIMORE, MD. 
Consulting and Contracting Electrical and 
Mechanical Engineers. 
Central Stations, Electric Railways, Steam and Power Plants 








ON CITY ENGINEERING CO. 


Contracting Electrical Engineers. 


Power and Light Installations, 
Bett L. D. Ten. 1599 Court. 
FRICK BLDG., PITTSBURG, PA. 


ACKSON, DUGALD C.,, C. E. 
JACKSON, WILLIAM B., M. E. 


MEMBERS 


American Institute of Electrical Engineers 
American Society of Mechanical Engineers 
American Society of Civil Engineers 


Engineers. Experts. 
MADISON, WIS. 





ELLY ENGINEERING CO., THE 
JOHN F. 


Consulting and Contracting{ Engineers 





149 BROADWAY, - - NEW YORK. 


’Phone-7259 Cortlandt. 





K OHLER BROTHERS 


G. A. Epwarp KoH_er. FRANKLIN W. Kouter. 
Contracting Electrical Engineers 
Lighting, Power, Railways. 
1804-1806-1808-1810-1812 FISHER BUILDING, 
CHICAGO. 











S. H. MARTIN, Pres. 


ELECTRICAL REPAIRS 


New and Second Hand Dynamos, Motors and Wattmeters 


We rewind Armatures, Fields and Transformers. 

Refill Commutators or make them new to order. 

Repair Arc Lamps and any piece of machinery or apparatus. 

Install Electric Light and Power Plants complete, or any individual machine. 
Have expert workmen and guarantee all we do. 


Northfvestern: Elertrizs: Co. 


71 W. WASHINCTON ST., CHICACO 
M. J. CLARKE, Vice-Pres, 


J]. R. DEANE, Sec’y & Treas. 





An Intendin 


ELECTRICA 


makes what he wants. 


as the leading electrical journal 


p... 


Purchaser 


of Electrical Apparatus anywhere 
always consults this paper's ad 
vertising pages to ascertain whe 
ORLD AND ENGINEER is recognized in every country of the world 


se 8 8&0 
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r ANSINGH, VAN RENSSELAER. 


Illuminating and Electrical Engineer 


Specialty: The design of illumination for hotels, of- 
fice buildings, public edifices, etc. 


211 JACKSON BOULEVARD, CHICAGO. 
Telephone-—Harrison 2104. 













[MMASSON, R. S. 


Consulting Electrical Engineer. 


232 CROCKER BLDu. 
San Francisco, Cal. 


706 LANKERSHIM BLDG. 
Los Angeles, Cal. 










MONROE, HALL & HOPKINS, 


Chemical and Electrochemical Engineers 


OFFICE, BOND BUILDING, WASHINGTON, D. C. 

Plants designed and erected for the manufacture of 
Sulphuric Acid, Nitric Acid, Mixed Acids for Ex- 
plosives, namite, Smokeless Powder and other Ex- 


= the recovery and concentration of spent 
Ss. 


MURLT & CO. 


Engineers and Contractors, 







25 PINE STREET, NEW YORK. 


Complete Electric Plants. Alternating Current Sys- 
tems a Specialty. 










PALMER, W. K., M. E, 


Consulting Engineer 


Mechanical and Electrical Engineering, Power Plants, 
Manufacturing Establishments, Designing of Machinery, 
Patent Work, Inspections, Tests and Reports. 

KANSAS CITY, MO. 
401 NEW YORK LIFE BLDG. Phone 2967 Main. 








PATTERSON, H, C, 


Mechanical, Electrical 
and Hydraulic Engineer, 







s7 STATE STREET, NEW YORK, 











PEPPER & REGISTER, 


General Contractors 







112-116 N. BROAD ST., PHILADELPHIA, PA. 


Electric Street Railways a Specialty. 
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PIERCE, Richardson & Neiler 


Consulting and Designing Engineers 


MANHATTAN BUILDING, 
CHICAGO. 
110 STATE STREET, BOSTON. 


R. H. Prerce 
S. G. NEILER 
H. A. Rosinson 


WER INSTALLATION’ CO. 


Engineers 


Comyplete Power Plants Designed and Constructed 


GEORGE F. WESCOTT 
BUFFALO, N. Y. 





RATT, CHARLES R, 


M. AM. SOC. M. E. 


AN WINKLE, EDWARD 


Consulting Engineers. 
Shop Management, Machine Design and 
Manufacture, Elevator and Traveling Stairway. 
160 FIFTH AVE., NEW YORK 
Telephone 807. Gramercy. 














PRATT & ATKINS 


Engineers 










Electrical, Steam, Mechanical, 
1000-1001 MONADNOCK BLDG., CHICAGO. 








ECKENZAUN, FRED’K 
Electrical Engineer 
Specialty: STORAGE BATTERY WORK. 
Examination, Tests, Equipments. 


77 CHAMBERS ST., NEW YORK. 





SANDERSON & PORTER, 


Engineers and Contractors, 





Electric Railways, Light, Power and 
Hydraulic Plants. 





NEW YORK. 





s2 WILLIAM STREET, 





SARGENT & LUNDY, 


Engineers, 


1000-46 E. VAN BUREN ST., Chicago. 
FREDERICK SARGENT. A. D. LUNDY. 














CHOTT, W. H. 


Engineer and Contractor 


1220-21 MARQUETTE BUILDING, CHICAGO. 

SpecraLties.—Central Station Heating Plants, Water 
Works, Steam Plants, Electric Light, Gas and Street 
Railway Plants. 








SGHEAFF & JAASTAD, 


Mechanical.and Electrical Engineers, 


Plans and specifications for and superintendence of 
Electric Power and Lighting Plants a specialty. 


85 WATER STREET, BOSTON, MASS. 





TANTON, LE ROY W. 


Consulting Telephone Engineer 
Plans, Specifications and Supervision of Installation of 
complete telephone plants. 
Spécial Reports on Telephone Properties and Apparatus, 
411 ELECTRICAL BLDG., CLEVELAND, OHIO 








AGNER, HERBERT A. 


Consulting Electrical and Mechanical Engineer 


Railway, Lighting & Power Plants. 
Specialty, Distribution. 
TIMES BLDG., NEW YORK CITY. 
415 LOCUST ST., ST. LOUIS. 


We E & COMPANY, J. G., 


Incorporated. 


Engineers, Contractors 
43-49 EXCHANGE PLACE, NEW YORK, N. Y. 


Lonpon CORRESPONDENT: 
J. G. White & Company, Limited, 
22a College Hill, Cannon St. 


Wir TED, THOMAS B., 


Consulting Electrical and Mechanical 
Engineer, 
Railway, Lighting and Power. 


Plans, Reports, Specifications, Superintendence of 
Transmission work and Electrical Equipment of Mines 
a Specialty. 

516 MAJESTIC BLDG., DENVER, COLO. 
















THE PROFESSIONAL DIRECTORY 
of 


ELECTRICAL WORLD and ENGINEER 


introduces engineers to a larger clientele than any 
other publication. 












FLEXIBLE 





By H. C. 


ADOPTED 
BECAUSE 


McGRAW PUBLISHING COMPANY, 800K DEPARTMENT, 


1903 


NEW EDITION 


STANDARD WIRING 


For Electric Light and Power. 


CUSHING, Jr., A. I. E. E., Electrical Engineer and Inspector. 


By the Fire Underwriters of the United States. 
By Cornell University, Stanford University and other Technical Colleges and Schools. 


By over 47,000 Electrical Engineers, Central Station Managers and Wiremen. 


It is the only book on Wiring and Construction kept strictly up to date. 
It contains all the necessary Tables, Rules, Formulas and Illustrations. 


It settles disputes, and if referred to before wiring will prevent disputes. 


LEATHER COVER (Pocket Size) $1. 





Sent post paid upon receipt of price, by 


114. Liberty St., N. Y. City 
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All Telephone Receivers 


as far as receiving is concerned do 
not deserve the name — receiver. 


THE 


American 
‘Bell Telephone 
Company, 


Always $2.00 Always $2.00 — 


each, and yet each, and yet 
their sale is the their sale is the 


most extensive. most extensive. 





Our No. 3 receiver shown in the illustration has been a standard 
for 10 years. No further argument seems necessary. 

Our “Combination Key” will fit any make of telephone mailed, 
free if you mention this paper. 


125 Milk Street, Boston, Mass. 


Stromberg-Carlson Tel. Mfg. Co. 


Gen’! and Eastern Office Sales Dept. 





THE FAHNESTOCK TRANSMITTER COMPANY 


Manufacturers of the 


Rochester, N. Y. Chicago, III. 
UNIVERSAL MICROPHONE and PATENT 
SPRING BINDING POST. 


i I iB ireigers, ) 74 Cortlandt Street, New York City. 
| Taects and all Glade ae soll =". of , or Baer WHEN WRITING TO ADVERTISERS PLEASE MENTION 
VARLEY DUPLEX MAGNET COMPANY, PROVIDENCE, RHODE ISLAND ELECTRICAL WORLD AND ENGINEER 


“The whole installation works satisfactorily.” 

“Have not had any instance in which ’Phone did not give absolute satisfaction.” 
“System is working to our entire satisfaction.” 

“It gives us pleasure to testify to convenience and satisfaction of your system.” 
“I cannot speak too highly in praise for your system.” 

“The whole system and the service it renders us is decidedly satisfactory.” 


The Clark Automatic Telephone Switchboard Company 


15 Custom House Street Providence, R. I. (2) 


ON ANY ELECTRICAL SUBJECT sent, prepaid, to any 
address in the world, upon receipt of price. 
SEND FOR CATALOGUE. 


Book Department McGRAW PUBLISHING COMPANY, 114 Liberty St,, New York City. 
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When the Calculagraph Was Introduced 


into Telephone Exchanges the timing of toil messages became a matter of certainty instead of 
estimate, and changes in telephone practice of the most radical character were made possible, and 
were at once inaugurated. 

Among such reforms were the following: 

THE TIMING OF MESSAGES at both ends of the toll line was discontinued. 

THE PRINTED RECORD OF ELAPSED TIME in minutes and quarter-minutes 
made by the Calculagraph on the outward switchboard was relied upon to be absolutely accurate 
by both the consumer of toll service and the companies’ officials. 

NO MORE TICKETS were filled out by the inward operator. 

THE COST OF PRINTING, compiling and comparing duplicate tickets was saved. 


TALKING CIRCUITS over expensive toll lines were no longer held up while ottward 
and inward operators discussed and endeavored to adjust the differences in their records of elapsed 
time on the previous message, and the circuit thus became available for “pay business ” at all times. 

THE INWARD OPERATOR was able to handle about twice as much business as formerly 
and the outward operator relieved of the mental and manual effort required to write down times 
of commencing and finishing and to subtract the one from the other, was made more efficient in 
the other duties of operating. 


CONCESSIONS IN CHARGES for toll service were no longer necessary. 





PAYMENT FOR ALL ‘*EXCESS TIME ”’ was insured and receipts were thereby 
enormously increased. There was no longer any doubt as to whether or not “ excess minutes ” had been 
used and it was no longer necessary or politic to “give the customer the benefit” of such doubt. 


THE SYSTElM OF CHARGING for service by full periods of five minutes each was changed 
so that all “excess minutes” after the first full period were charged pro rata or at a proportion- 


ate rate per minute. 


MANY OF THE TELEPHONE COTPIPANIES reduced the length of the period for 


initial charge from five to three minutes, and some of them to two and one minute. 


SUCH CHANGES in method of charging for toll service had often been discussed but 
never were thought possible or practicable until the advent of the Calculagraph. 


THE CALCULAGRAPH thus directly benefited the public by establishing an equitable basis 
for charges and by reducing the length of the period for the initial charge. 


THE FOREGOING are matters of history that can be verified. 


THE CALCULAGRAPH is still the only instrument in the market that can mechanically 
subtract the time of commencing from the time of finishing and make a printed record of elapsed 


time. 


Calculagraph Company 


1412 Jewelers Building, Maiden Lane . ~ - New York City, U. S. A. 
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The Survival 
of the Fittest, 





takes place in 
every city or 
town where two 
telephone com- 


| panies compete 
for patronage. 


That company 
which gives the 
best service 
will survive. 


The best tele- 
phone service 
in the world to- 
day is Auto- 
matic and we 
installed the 
exchanges 
which give 1 
From these 
facts draw a 
moral. 


Automatic 
Electric 
Company 
Chicago, U. S. A. 
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Not How Cheap but How Good. 
THESE TELEPHONES ARE CORRECT 


Design 
IN Material 
Workmanship 


For Particulars Address 


THE NORTH ELECTRIC CO, 


CLEVELAND, O. 


147-157 St. Clair Street. CN 155. 


Sa: Aull e 


American Independents nit 
Guaranteed ‘ih, 


AGAINST ENCROACHMENT BY USE OF OUR APPARATUS 


CENTRAL re 
M AGNETO: * 8 10,000 tines 


AMERICAN ELECTRIC TELEPHONE CO. 
CHICAGO. 
LEICH POUR-PARTY SELECTIVE SYSTEM 


Largest Independent Telephone Manufacturers 
in the World 


RU ase arn” 


rene 








Messages 


Delivered 


ACCURATELY, QUICKLY 


and at 


Small Cost by Telephone 


NEW YORK TELEPHONE COMPANY 


{S Dey Street (2) 








S.£,CL, 
Pt INELESS Ady 


. TELEG APH TE LEP HONE Co 








Upper point 
after 


Send for 


notice. 
before delivery.. 
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Three of our FIFTY PER CENT 
TIME (WAGE) SAVING 
PATENTED SPECIALTIES 


Expansive Lead Bolt 
Hammer-Drill 
Split-Wood-Screw Steel Bracket 


aoe 
Two Point 
acket 






| 1.2.&3.Point 
Brackets 


Drill 


na Catalogue B 


C. L. PEIRCE, JR. 
12-14 South Jefferson Street 
Ch i 


For 
Any System 
For 
itaies Everybody 


S. H. COUCH COMPANY 


169 PEARL ST:, BOSTON, MASS. 





KENT POCKET METERS Automatic Volt Ammeter 


Thea 
made ‘aay ‘pre esi a 
e on, The 
rae and oc cmate oa {~ . 
_ i oo bag we 3 


‘s $6.0 
Atwater Kent Mfg. Co., me ‘sth St. "Philadelphia, 





| Write for our Catalogue of Electricaj Books | 


WIRELESS TELEGRAPH INSTRUMENTS 


Complete sets of instruments 
for Students, Bxperimenters, Col- ee 
leges and Universities from $10.00 
to $50.00. 
commercial telegraphing -from 
I mile to 150 miles quoted on 
application, and supplied on short 
All instruments tested 





Standard Sets for 


Write for prices and bulletins on 
Wireless Telegraph Instruments, Spark- 
Plugs, X- Ray Coils, Automomobile Spark 
Coils, Clark’s Patented Show Case Re- 
flector. Agents wanted. 


THOS. E. CLARK WIRELESS TELECRAPH-TELEPHONE CO. 


MANUFACTURERS OF HIGH GRADE SPECIALTIES ; 


Main Office, Factory and Laboratory, - 


Pontiac, Mich. 








Bice 
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The Kellogg Switchboard 


and ‘Supply ‘Company F ele + te 


has installed more large city frre A ee h 
rat De phone 
Telephone Switchboard lal Mien 4 
elephone witchboards AGE | On 
than all the other Independent telephone Oo SS Thirty 
companies combined. They are all giving oie tee ya D ; 
perfect satisfaction. ad ays 
. 7 e 
We have recently greatly increased . Trial! 
our manufacturing space by the addition We gow, morte can't deacribe the ficiency and 
of another factory and this in conjunc- let you vee it, because cause it can then be’ better appreciated, 
tion with our immense new factory will cones “eramemiter and ‘receiver @rb mechanically 
. : perfect, and electrically correct, and our guarantee on 
enable us to make prompt deliveries on this instrument goes on forever. It is not simply a 
fine after you have purchased this Insreghent wa wi 
t 
all standard goods. soplenp ony art that should prove defective, when 
Write us for quotations on every thing a ee ee 
‘ Isn’t this a pretty clever offer? We will send it on 
in telephones. trial, free. Examine it, test it, and then if we are not 
correct in our statements, send z Pak and we will pay 


the charges. Our prices are right, 


Kellogg Switchboard and 
Supply Company EWING- MERKLE ELECTRIC@ 


Green and Congress Streets, CHICAGO 


Electric Building Keystone Telephone Building | WRITE FOR OUR CATALOGU OF | 
Cleveland. ‘Philadelphia. wy ELECTRICAL BOOKS % Ye 
FRANK B. COOK FESSENDEN 


CABLE TERMINALS WIRELESS TELEGRAPH SYSTEM 
si OPERATION GUARANTEED 


TELEPHONE PROTECTIVE APPARATUS Telegraph sets for working up to 150 


miles over land or 350 miles over sea can 
be supplied generally from stock. 

of my well known standard types, for both Central 

Office and Subscribers’ Stations. Over 500,000 in 


use. Covered by U.S. Letters Patents. 
240-244 West Lake St., - Chicago, U. S. A. 


Write for Catalogue. Correspondence solicited. 





Sets for longer distances supplied at 
short notice. Sets may be tested by pur- 
chaser before delivery. Very speedy and 
reliable. No coherer. 


Low cost of maintenance. 


NATIONAL ELECTRIC SIGNALLING 


Eighth and Water Streets, Washington, D. C. 





THE INTERNATIONAL OUR LATEST 


New Type Self-Restoring Drop 


SWITCHBOARD. 


Ask for sample drop and quotations. Cost 


The Biaphone 


WALL SETS $5.00 PER PAIR 
Fully guaranteed telephones, 
highest grades, solid back 
transmitters. 

Double Pole Receivers. 
LOWEST PRICES ON ALL STYLES 


Send for Catalogue. Big Discounts to Dealers. 


The Russell-Tomlinson Electric Co,, Danbury, Conn. 







nothing to convince yourself that itis 







A PERFECT APPARATUS. 


Made in any desired capacity. 


INTERNATIONAL TELEPHONE M’F’G. GO. 


CHICACO, ILLINOIS. 
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FORT WAYNE 
ELECTRIC WORKS 


‘‘WOOD" LIGHTING AND POWER SYSTEMS 


ENGINE COUPLED GENERATORS 


Type MPL 6-50-275 Generator. 


For small plants furnishing direct current 
to factories, apartment houses or small 
towns for lighting or power, the small engine- 
generator unit is the logical choice. 

Small floor space, compact construction, 
silent running, efficient operation and eco- 
nomical attendance form the basis of this 
choice. 

Their slower speed requires more material 
than is used in belted generators at same 
output. This increases first cost but the 
direct connected unit is chosen for its lower 
operating expense rather than for low first 
cost. 

Our Type MPL generators are well known 
for their reliable operation and general ex- 
cellence. They can be seen in operation in 
almost every state in the Union in above 
construction. Sizes 20 to 200 kilowatts, 
125, 250, 550 volts. 

Bulletins 1049 and 1050 tell where and 
why they are in operation. Send postal 


request. 
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Main Office and Factory, FORT WAYNE, 
IND. Branch Offices in BOSTON, NEW 
YORK, PHILADELPHIA, SYRACUSE, 
PITTSBURG, CINCINNATI, GRAND 
RAPIDS, CHICAGO, ST. PAUL, ST. 
LOUIS, ATLANTA, YOKOHAMA. 
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TWO IMPORTANT BOOKS—NEARLY READY 


Wireless Telegraphy 


ITS HISTORY, THEORY AND PRACTICE 
By A. Frederick Collins 





CONTENTS 
Cuapter I.—Ether. II.—Wave Motion. III.—Electric Waves. IV.—Electric Os- 
cillations. _V.—Disruptive Discharge. ViI.—Inductance, Capacity and Resist- 
ance. VII.—Oscillations. VIII.—Induction. IX.—Induction Coils. X.— 
Vibrators. XI.—Oscillating Current Generators. XII.—Electric Wave Action. 
XIII.—Electric Wave Detectors. XIV.—Transmitters. XV-—Receivers. XVI. 
—Auxiliary Apparatus. XVII.—Antennae and Earths. XVIII.—Resonance. 
..—-Syntonization. XX.—Wireless Telephony. 


Cloth. About 500 Pages. Fully Illustrated. (In press.) 


This new work on wireless telegraphy, in press, will be the most 
comprehensive review yet published. The style of treatment is entirely 
new, in that a brief historical review of the particular subject under 
consideration is offered; its theory is then treated, both philosophically 
and mathematically, its experimental investigation follows, the chapter 
finally closing with the practical results attained. It differs from the 
standard works of foreign authors: formule and equations are induced 
but the arrangement is such that any reader can obtain the fundamental 
principles, or those skilled in the art may find information. The work 
will have approximately 500 pages and several hundred illustrations. 
Half-tone reproductions of all the systems will be a special feature 
offering a complete pictorial representation to the present time of the 
development of wireless telegraphy. 





Maxwell’s Theory and Wire- 
less Telegraphy 


Part One—Maxwell’s Theory and Hertzian Oscillations 


By H. POINCARE 
Translated by FRED’K K. VREELAND 


Part Two—The Principles of Wireless Telegraphy 
By FRED’K K. VREELAND 


CONTENTS 


PART ONE.—Cuaprter I.—Generalizations Regarding Electrical Phenomena. II.— 
Maxwell’s Theory. III.—Electrical Oscillations Before Hertz. IV.—Hertz’s 
Oscillator. V.—Methods of Observation. VI.—Propagation Along a Wire. 
VII.—Measurement of Wave Length and Multiple aeongnee. VIII.—Propa- 
ation in Air. IX.—-Propagation in Dielectrics. X.—Production of Very 

apid Vibrations. XI.—Imitation of Optical Phenomena. XII.—Synthesis of 


Light. 

PART- TWO.—Cuaprter I.—General Principles. II.—Telegraphy by Hertzian 
Waves. III.—The Grounded Oscillator. 1V.—Propagation of Grounded 
Waves. V.—The Receiving Apparatus. VI.—Selective Signalling. VII.— 
The Trend of Progress. 


Cloth. About 250 Pages. Fully Illustrated. Price, $2.00 


This is the only book in any language, so far as we are aware, 
which gives a concise, understandable, non-mathematical exposition 
of Maxwell’s theory, and its applications to modern electrical problems. 
This great generalization of Maxwell, which has done for electrical 
science what Newton’s Principia did’ for mechanics, has heretofore 
been so buried in abstruse mathematics, as to be accessible only to the 
specialist ; now it is put before the average reader and electrical worker. 

The treatment throughout is logical rather than didactic; where 
proof is impossible without mathematics, mechanical analogies are used 
to illustrate the truth in question, and the reader is given a clear mental 
picture of what takes place when a condenser is charged or a signal is 
sent around the earth. The book will be of use to the student who 
wishes to approach the more advanced theory, as well as to the busy 
engineer who has not time to keep abreast of the recent developments 
outside of his own specialty. 


McGRAW PUBLISHING COMPANY 


BOOK DEPARTMENT 
114 LIBERTY STREET, NEW YORK 
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Supplement to Anniversary Issue, Electri 





GRAY. FARMER. | ACHESON. ROWLAND. 
| 





SHALLENBERGER. | WOOD. BRUSH. EDISON. 





BRADLEY, SCOTT. STANLEY. TESLA. 





FISH. KELLOGG, W HEELER. COFFIN. 


Typical Leaders in Thirty Years of Ameri 








‘trical World and Engineer, March 5, 


F. L. POPE. COWLES. 





BELL. VAN DEPOELE. 





THOMSON. SPRAGUE. 





WESTINGHOUSE. INSULL. 


nerican Electrical Development.— 1874-1904. 
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MURALT & CO. 


25 Pine Street, New York. 


Electrical Machinery tor Expor 
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LLY DRO-ELECTRIC CENTRAL STATION, 11,000-H.P. THREE-PHASE GENERATORS, 8,o0o0 VOLTS. TRANSMISSION LINE, 26,000 VOLTS. 












Alternating Current Generators, Transformers and Motors of the 
highest quality, at prices that defy competition. 






A great saving on installations in Canada, 






“lexico, Central and South America is effected 






by consulting us. 
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Petr L. 
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STANDARD THREE-PHASE GEN- There is no question but that we offer better Oe ep up TRANS. 
ERATOR. 600 H.P. 5,000 VOLTS. FORMER. OIL INSULATED. 


material for the price than anyone else. Wiro00 TO 35.000 VOLTS. 













As Consulting and Contracting Engineers, 






we erect complete electric plants in the U. S. 







or abroad, making a specialty of alternating 






current systems. 





TRANSMISSION LINE. STANDARD INDUCTION MOTOR. 
3,600 H.P. 16,000 VOLTS. 15 H.P. 440 VOLTS. 
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Has inner lamp guard wires that hold the 
lamp directly in centre of outer heavy 
guard, These inner wires are connected at 
top and centre of outer guard, the upper 
connection being in the form of a spring, 
which, when guard receives a knock, gives 
just enough to remove force of blow from 
lamp. 

Higher in price, but they break no !amps. 
They require no shade holder. 


ELECTRIC APPLIANCE COMPANY 


Electrical Supplies 





STERLING SPECIAL 


92 and 94 W. VAN BUREN ST., CHICAGO 


DO YOU? 


BUY LAMPS-OReBUY CANDLE POWER 


16 “BE THIS cant mE 12 


AVERAGES 


THE STERLING ELECTRICAL MANUFACTURING CO. F. be 


NEW YORK, WN. ¥. WARREN, O. CHICAGO, 114. | REGULAR TYPE 


Hard Porcelain 


for 


filectrical Specialties 


IMPERIAL PORCELAIN WORKS 


. Trenton, 


N. J. 





WE MAKE 


; the 
. P-K ROSETTE 
; that has advantages in 


double method of cap- 
fastening found in no 


other 


rosette—a % 
turn or a loc 


Send for descriptive 


bulletin. 


H. T. PAISTE CO. 
Philadelphia, Pa. 


Write for 


Catalogue of 








our 


SAFETY WIRE GUARD 
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EDISON MINIATURE LAMPS 
are made in more than 
10,000 Varieties 


for all classes of work in Candelabra and 
Decorative Lighting, Multiple and Series 
Burning and in all types of Battery Lamps. 





EDISON DECORATIVE AND MINIATURE LAMP DEPT., 
General Electric Company, HARRISON, N. J. 


(9) 


R. HAAS ELEC. & MFG. CO. 


witchboard Builder 


SPRINGFIELD, ILL. 


High and Low Tension Polyphase Boards 
Generali Electrical Contractors > 
cA Westinghouse instruments and [achinery 








Sterling Insulating, 
Black Finishing and Core Plate Varnishes 
STERLING VARNISH CO., 


Brougham Street, Black Friars Road, Manchester, England. PITTSBURG, PA 





SAMSON SPOT CORD ror.. 


eee Are Light 


““ “te 








Trolley Cord 
BOSTON. MASS. 


Send for Samples and Prices. 


SAMSON CORDACE WORKS, 





Electrical Testing 
Laboratories 


Electrical and Photometrical Standardization. 
Resistance, Conductivity and Insulation Tests. 
Calibration of Measuring Instruments. 

Arc and Incandescent Lamp Tests. 

Special Investigations. 

Secondary Standards of Candle-power Furnished. 


LAMP TESTING BUREAU (Incorporated) 


546 East 80th Street New York City 
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IS THE PIONEER ELECTRICAL JOURNAL 
ALT. 


IN EXPORT AS IN 


OTHER MATTERS—IT GOES ALL OVER THE WORLD 









iE HORTON-Massnick Co. 
ie: Successors to McBRIDE MFG. CO. 
. 11-23 RAYNOR ST., 
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Has Flexible Terminals 
An Enclosed Fuse 

¢ for 

b Panel Boards, / 
z Open Link 

\y/ Cut Outs, etc. 
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DETROIT, MICH. 14 COURT STREET 


SUNLIGHT WINDOW REFLECTOR 





LOW PRICES BEST QUALITY PROMPT DELIVERY 


are the inducements we offer 
WRITE FOR CATALOGUE AND ESTIMATE 


SUNLIGHT REFLECTOR CO. 













Yet the 


te" Use The Allen(¢ 
Soldering Stick 


IT is (THE FLUX) THAT 
MAKES SOLDERING EASY 
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Big Soldering Stick, 10c. 

L. B. ALLEN CO., Inc 
SOLE MAKERS 

1332 Columbia Ave., Chicago 


Send for “Soldering Sense’—our new 
booklet. 





iT WILL PAY YOU 


BROOKLYN, N.Y. 
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